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Preface
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moving in fh rb Aect+on. Rodncy House -r cra.ci:

Marthiljoni at SA-ALC volunteered to serve as technical

advisors throughout the process; the stody could not have

been accomplished without their help. Col Darrell Grapes

and his entire staff also participated actively in the

coordination of the project and in comments which added to

its value. Col Hoch, Col Lindsey, Col Winn, Charles Carver,

Charles Drake, Dan Prosser, Randy Galbreath, John Brossard,

Mike Foran, Connie Turpin, Paul Keller, Bob Glovka, Belinda

Carpentier, Connie Bedeck, Georgia Newton, Joe Gertch, and

many others gave us the kind of quality support this paper

is about.

Acknowledgment of the support of our thesis advisor,

Major Ken Jennings - who really gave us a free rein goes

without saying. But mostly, to the partner in this effort,

often coming from different angles - but somehow meeting, in

the end, on common ground, a great deal of thanks and

respect are due.
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Abstract

This research studied the relationship between

hypothesized predictors of quality performance and a readily

available performance indicator, the Oregon Productivity

Matrix Score. The authors attempted to develop a formula

for predicting quality performance, the Quality Quotient, as

well as testing the discriminability of the predictors.

To gather information, a survey deveioped specificallv

for this reseaicn was sent to each of the five Air Force Air

Logistics Centers. The data were analyzed primarily using

multiple regression analysis and discriminant analvsis. The

results of these analyses highlighted the ability of

specific predictors for both prediction and discrimination

using the Oregon Productivity score (standardized as a

Z-score) as a dependent variable.

In addition to providing strong predictive ability,

two of the regression formula beta coefficients surprised

the researchers by having a negative effect on the dependent

variable (although stated to have a positive effect by

quality experts). Survey participants who were members of

the top performing organizations believed that their

organizations' data collection systems wore more complicated

than necesssary, and that statistical techniques should only

be used by experts in the Quality field.
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THE QUALITY QUOTIENT:

A TOOL FOR MEASURING ORGANIZATIONAL QUALITY PERFORMANCE

I. INTRODUCTION

Overview

Quality is now touted as the decisive element of

business strategy--the key to regaining American competitive

advantage (Deming,1986:ix-xi; Feigenbaum, 1983:xxi;

Harrington, 1987:viii; House Republican Research Committee,

1988:1; Pfau, 1989:17-21; Render & Ralston, 1984:24-33).

Both corporate and government agencies are implementing

Total Quality Management (TQM,) programs in an attempt to

improve productivity and ensure survival in a new economic

age of global competition (Scherkenbdch, 1988:16-17: Kearns.

1988,17-18). These TQM programs are derived from a new

philosophy which require a revuluiion1 in Ai,,rican managcment

techniques (Render & Ralston, 1984:24-33; Feigenbaum,

1983:828). This paper is an attempt to identify the major

characteristics of this "revolution" (w w eIS ,t La'e

place, according to the experts); to determine which of

these characteristics are present in organizations with

varying levels of quality performance; and to develop a

! ! ! p l1



measurement model, the Quality quotient, tor determi ning tle

progress an organization is making toward implementing the

new philosophy.

Chapter One will provide a general background on 1h,

emerging quality revolution in the United States and will

outline some of the steps the Department of Defense and the

Air Force Logistics Command have taken toward adopting the

new quality philosophy. It will also discuss some of the

reasons a measurement model is needed and define the generril

categories which will be used in the Quality Quoti-2nt.

Background

The old management techniques will no longer work;

management philosophy must change to reflect the new

demands of a new economic age (Scherkenbach, 1988:l)-17).

The Need for a Revolution. The past successes or

managers in this country were largely the result ot

productivity gains brought about during the orpvious

revolution--the industrial revolution. When rosource,- ore

generally scurce, as in the post World War I! er,, enidricV

reports, interest in productivity peaks. ProductivitY

generally refers to an increase in the "ratio of outputs to

any or all inputs" (Kendrick, P)61:6) or producing more

(quantity) with fewer resources. During the post World War

II years, supplies of finished goods were scarce and

productivity advances were regarded as a way of "mitigating

the inflationary tendencies arising from the generally
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buoyant demand situation" (Kendrick, 1901:5). if

propori4 *ately more products could be produced using

proportionately fewer resources, the increased demand could

be met without increases in price. In fact, the entire

industriai revolution was based on achieving these irprovwi1

input/output ratios--through economies of scale (Eulimai,

1980).

In The Improvement of Productivityv - .Tvth and

Realities, Eullman claims managers (ire still dnenendinig oil

economies, of scale to increase productivity becalse it

worked so well in the past. He attributes the decline in

product ivity improvement in the U~nitedi States (and man-

other industrial economnies) to the tact thait economi- I ,t

scale have, for the most part, already; been achieved.

Further economies will providt- improvement only at i

decr4-asin , rate-. RAdical productivity impro'emenrt, hie

couic Iides, can now onl Iv come from an innovaition philIosophlv

railher than an eff i ciency phi losoph%.

Nanagcers and workers have ai1so been (;ond it i, med t,-

belIi ev e, through whait Ouichi refers to as . ;up-rs t it i nlus

learning, that the efficient-v techn ies us,,] so

suoccessfully during the indlustri~il rtovolultioni will alwaYs

Work. Pecogni zinrg the need for changi~e is di fficult unler-

these condi tions (O'ichi , 1984:4). At the )-:Or(1 Motor

(ompeinv, pionleer inl mass praduct iou, Scherkenbach emphis i zes

thait TQM must he thlou gh t of as the ne xt revellu t ion not



another "return to basics" approach. The new economic age

of global competition requires a new set of management

techniques--a revolution in the way managers think about

their responsibilities and their organizations. The

institutionalization of innovation and continuous

improvement, rather than efficient use of mass production,

will form the basis for success in the future. The new

economic age centers around the realization that "Higher

qul1ity costs less, not more" (Scherkenbach, 1988:17).

Convincing managers that quality can actually decrease

costs is complicated by both the short-term focus of the old

business philosophies and by the cost accounting systems

which support them. "The short term focus is now, with

considerable justice, considered a major weakness of

American poiicy makers, both in government and in business."

The difference between short and long term thinking, Drucker

explains, can be seen in the manager's view of planning.

The purpose of planning is not to decide "what to do

tomorrow" (a short-term manager is proud ot these plans) but

instead to do ide "what should be done today to have a

tomorrow" (Drucker, 1983:171,68--90).

Both Drucker and Deming agree that accounting systems

focus on the wrong things. Rather than measuring the cost

of inputs and the cost of the transformation process, Deming

advocates a focus on the waste--waste caused by poor

incoming material, late deliveries, poorly trained workers,

4



inadequately controlled processen, poor customer servic ,

poor product design, etc. and on improvements that increase

results in these areas (Deming, 1986:121-123). Drucker

purports a focus on the ratio between efforts and results.

"No mattor how cheap or efficient an effort, it is waste,

rather than cost, if it is devoid of results" (Drucker,

1983:69). Accounting systems which are 6et up t monitor

short-term profits, but not to identify the waste which is

consuming higher profits, are indicative of the fact thdt

managers do not understand the relationship between quality

and profit (Deming, 1936:121-123). The quality revolution

requires that managers gain an understanding of factors the

accounting systems have not trip " to measure. "Quality is,

in essence, a (new) way -f managing" (Feigenbaum, 198h3:829).

Several experts have written extensively or the new

quality management concept. The views of two mLjor, and

opposing, contributors are covered below to give the reader

some insight into the similarities and differences of

opinion on the nature of the changes required.

De ming. The successtul rise of Japanese industrien

following World War I is often attributed to Dr. W. Edwards

Deming. His work witb the Japanese prompted them to name

their National quality award after him. Dr. Deming has

devoted his life study to identifying the elements required

to achieve quality, productivity and competitive posit inn.

A brief description of his 14 points for eftective

.. - -- .- =.m~m mmmm mmmmmmmm mmmmmml mmm m m mmm mmm 5



management have been extracted from Out of the Crisis and

are outlined below.

1. Create Constancy of Purpose for
Improvement of product and service. The aim (is)
to become competitive and to stay in business and
to provide jobs. Establishment of constancy of
purpose means acceptance of obligations like tho
following:

a. Innovate.
b. Put resources into:

Research
Education

c. Constantly improve design of product and
service.

2. Adopt the New Philosophy. We are in a new
economic age, created by Japan. Deadly diseases
afflict the style of American management. We can
no longer tolerate commonly accepted levels of
mistakes, defects, material not suited for the job,
people on the job that do not know what the job is
and are afraid to ask, handling damages, antiquated
methods of training on the job, inadequate and
ineffective supervision, management not rooted in
the company, job hopping in management...

3. Cease Dependence on Mass Inspection.
Quality comes not from inspection, but from
improvement of the production process. Inspection,
scrap, downgrading, and rework are not corrective
action on the process.

4. End the Practice of Awarding Business on
the Basis of Price Tag Alone. Without adequate
measures of quality, business drifts to the lowest
bidder, low quality and high cost being the
inevitable result. A long-term relationship
between purchaser and supplier is necessary for
best economy.

5. Improve Constantly and Forever the System
of Production and Service. With continual
improvement, the distributions of the chief
quality characteristics of parts, materials, and
service become so narrow that specifications are
lost beyond the horizon.

6. Institute Training. Training must be
totally reconstructed. Management needs training
to learn about the company, all the way trom
incoming material to customer. A central problem
is need for the appreciation of variation. A big
problem in training and in leadership in the United
States arises from e flexible standard of what is
dcceptable work and what is not. The standard is

6



too often dependent on whether the toreman is in
difficulty to meet his daily quota in terms of
numbers.

7. Adopt and Institute Leadership. The job
of management is not supervision, but leadership.
Management must work on sources of improvement, the
intent of quality of product and of service, and on
the translation of the intent into design and
actual product. Some suggestions follow:

a. Remove barriers that make it impossible
for the hourly worker to do his job with pride of
workmanship.

b. Leaders must know the work they supervise.
8. Drive out Fear. No one can put in his

best performance unless he feels secure. A common
denominator of fear in any form,anywhere, is loss
from impaired performance and padded figures.

9. Break Down the Barriers Between Staff
Areas. Teams composed of people in design,
engineering, production, and sales could contribute
to design for the future, and could accomplish
important improvements in product, service, and
quality of today, if they could work without fear
of taking risk. Teamwork is sorely needed
throughout the company.

10. Eliminate Slogans, Exhortations, and
Targets for the Work Force. The charts and posters
take no account of the fact most of the trouble
comes from the system. Exhortations and posters
generate frustration and resentment. They
advertise to the worker that management is unaware
of the barriers to pride of workmanship.

11. Eliminate Numerical Quotas for the Work
Force. The intent of application of a work
standard is noble: predict costs; establish a
ceiling on costs. The actual effect is to double
the cost of the operation and to stifle pride of
workmansh'p.

12. Remove Barriers that Rob People of Pride
of Workmanship. People whether in management or on
the factory floor have become, to management, a
commodity.

13. Encourage Education and Self-improvement
for Everyone. What an organization needs is not
just good people; it needs people that are
improving with education.

14. Take Action to Accomplish the
Transformation.

Crosby. Philip Crosby, founder and president ot the

Crosby Institute's "Quality College", also developed 14

7



points to guide managers in implementing successful quality

improvement programs. His version of the actions required

were drawn from Quality is Free.

1. Management Commitment. Discuss the need
for improvement with management people, with an
emphasis on the need for defect prevention.
Prepare a quality policy that states that each
individual is expected to "perform exactly the
requirement or cause the requirement to be
changed". Agree that quality improvement is a
practical way to profit improvement.

2. Quality Improvement Team. Bring together
representatives of each department to form the
quality improvement team. These should be people
who can speak for their department in order to
commit that operation to action. Explain their
role--which is to cause the necessary actions to
take place in their department and in the company.

3. Quality Measurement. It is necessary to
determine the status of quality throughout the
company. Quality status is recorded to show where
improvement is possible, where corrective action is
necessary, and to document actual improvement later
on. Placing the results of measurement in highly
visible charts establishes the foundation of the
entire quality improvement program.

4. Cost of Quality Evaluation. All you really
need is enough information to show your management
that reducing the cost of quality is in fact an
opportunity to increase profits without raising
sales, buying new equipment, or hiring new people.
The first step is to put together the fully loaded
costs of (I) all efforts involved in doing work
over, including clerical work; (2) all scrap; (3)
warranty (including in-plant handling of returns);
(4) after-service warranty; (5) complaint handling;
(6) inspection and test; and (7) other costs of
error, such as engineering change notices,
purchasing change orders, etc. It is normal to
obtain only one-third of the real costs the first
time you try it. Having the comptroller establish
the cost of quality removes any suspected bias from
the calculation. More important, a measurement of
quality management performance has been established
in the company's system.

5. Quality Awareness. It is time now to
share with employees the measurements of what
nonquality is costing. This is done by training
supervisors to orient employees, and by providing

8



visible evidence of the concern for quality
improvement through communication material such as
booklets, films, and posters.

6. Corrective Action. As people are
encouraged to talk about their problems,
opportunities for correction come to light. These
problems must be brought to the supervisory
meetings at each level. Individuals soon see that
the problems brought to light are being faced and
solved on a regular basis.

7. Establish an Ad Hoc Committee for the Zero
Defects Program. Three or four members of the team
are selected to investigate the Zero Defects
concept. Zero Defects is not a motivational
program. The purpose is to communicate to all
employees the literal meaning of the words "zero
defects" and the thought that everyone should d-
things right the first time. In particular, the ad
hoc g-oup should seek out ways to match the program
to the company's personality.

8. Supervisor Training. A formal orientation
with all levels of management should be conducted
prior to implementation of all the steps. All
managers must understand each step well enough to
explain it to their people.

9. Zero Defects Day. The establishment of ZD
as the performance standard of the company should
be done in one day. That way, everyone understands
it the same way. Making a 'day" of the ZD
commitment provides an emphasis and a memory that
will be long lasting.

10. Goal Setting. During meetings with
employees each supervisor requests that they
establish the goals they would like to strive for.
Usually, there should be 30-, 60-, and 90-day
goals. All should be specific and capable of being
measured.

11. Error Cause Removal. Individuals are
asked to describe any problem that keeps them from
performing error free work on a simple, one page
form. This is not a suggestion system. All they
have to do is list the problem; the appropriate
functional group will develop the answer.

12. Recognition. Genuine recognition of
performance is something people really appreciate.
The prizes or awards should not be financial. They
will continue to support the program whether or not
they, as individuals, participate in the awards.

13. Quality Councils. The quality
professionals and the team chairpersons should be
brought together regularly to communicate with each
other and to determine actions necessary to

9



upgrade and improve the solid quality program being
installed.

14. Do It Over Again. Repetition makes the
program perpetual and, thus, "part of the
woodwork."

These excerpts highlight the fact experts have not

adapted a single version of the steps required for

management transformation. Recognition of the need for

management change in support of TQM, however, is universal.

The DOD Response. The Department of Defense, faced

with a shrinking budget and a growing federal deficit, has

also recognized the need to change its management

techniques. DOD can no longer afford to pay for quality as

an additive--after the product is purchased. As Vice

Admiral Webber, Chief Engineer of the Navy, stated: "We want

a good product up front because we can't afford, financially

or operationally, to be involved with 'fix-it' or 'get-well'

programs to correct problems that should have been avoided

during construction - we've had too much of that in the

past" (Webber, 1987:41). The desire to obtain quality

products is not new, but the priority, direction, and top

level emphasis are. A "sweeping new crusade" for quality

began under Robert B. Costello, former Undersecretary of

Defense for Acquisition (Morrison, 1987:31). His TQM

program started a cultural change within the Department and

began to press for a sweeping attitude change in its major

industrial suppliers as well (Borklund, 1987:44). The DOD

TQM program began to change the focus of quality from

to



matching the end product to specifications, to a total

system of process control (Englund, 1988:11). This

represents a drastic departure from the traditional DOD

quality methods. The emphasis of the Department of Defense

TQM program is now an overriding emphasis on quality,

reliability, maintainability and producibility as opposed to

the earlier focus on performance, program schedules, and

cost (Hafner, 1987:45).

Under TQM the task of preventing defects throughout the

manufacturing process becomes the responsibility of

management; in the past, workers were often blamed for poor

quality. DOD has now recognized the need for changes in

management approach (Morrison, 1987:32).

The relationship between quality and cost reduction is

also being recognized in the Department. There is an

increased understanding that standards and specifications

that are unduly restrictive and set forth unrealistic

requirements can increase acquisition costs and make quality

less feasible. Choosing the lowest bidder, because it

reduces acquisition costs can result in procuring a system

that fails more often and becomes more expensive to

maintain. Therefor, it becomes increasingly important to

not sacrifice quality in the name of cost savings or

competition, as better quality can save money by preventing

rework, component replacement, and repair costs (Webber,

1987:42).

11



The AFLC Approach. General Alfred G. Hansen, Commander

of The Air Force Logistics Command (AFLC) has made quality a

top priority for the Command. "I firmly believe the key to

the future operation and success of AFLC is quality--quality

of our people, our processes, our performance and our

products" (Hansen, 1989). AFLC's TQM program is known as

QP4--quality through people, process, products, and

performance. The stated objective for QP4 is to "instill

quality in our basic processes and work force to ensure

responsive and productive logistics support" (STP, 1989:1).

The focus of QP4 is to develop attitudes and systems at all

levels that promote and implement continuous improvement of

procedures, processes, products and service- (F'P, 1989:1).

AFLC employs more than 98,000 civilian and military

personnel in a wide range of blue collar and white collar

positions. AFLC is the organic industrial base of the Air

Force, and therefore many of the skills and processes used

parallel those found in the private sector. The AFLC

quality improvement program has been patterned after the

same gurus--Deming, Crosby, Juran, Taguchi--that corporate

quality programs have been patterned after; AFLC is facing

the same quality issues, described earlier, that face all

American companies. Some AFLC organizations have been

pursuing TQM initiatives since the early 1980s, others are

just beginning to get involved.

12



Measuring Quality Performance

The management changes inherent in the quality

revolution should be monitored to determine if they have

been successfully implemented. "When an organizational

innovation is implemented, there must be some test to reveal

whether it had the expected effect or not" (Ouchi, 1981:95).

The measurement tools currently employed on a national

level, like those of our corporations, focus on short-term

economic standing. The Bureau of Labor Statistics (BLS)

publishes a myriad of single-factor efficiency ratios such

as output per paid man day, direct to indirect labor, return

of investment,etc. The TQM revolution requires re-focusing

national attention from meeting short-term numerical

efficiency goals to the more complex management competencies

required for continuous improvement. Current measurement

tools do not ask the right questions; a new methodology for

measuring corporate success is needed (Deming,

1986:20,21,99). Crosby attempted to measure the maturity of

quality programs through his Quality Management Grid

(Crosbv, 1979: 25-40). Although this tool may be useful "to

project a view of the company that all involved can accept

and a source of direction concerning what needs to be done

next" (Crosby, 1979:40), it does not measure whether the

management vision is being effectively transferred to the

work force. The Quality Quotient is an attempt to provide

one such method for managers to use in assessing their own

13



success at instituting the new philosophy throughout the

organization.

The word "quality" itself means different things to

different people. To implement "Quality" on a national

level first requires a common understanding of the factors

to be pursued (Deming, 1986:x). Public Law 100-107, known

as the Malcolm Baldrige National Quality Improvement Act of

1987, created a national quality award for the United

States. The United States Department of Commerce was

charged with developing the evaluation criteria (measurement

factors) to be used for judging corporation's quality

achievements. The four framework elements and seven

examination criteria they developed "are an important

adjunct of the award examinations. They not only are the

basis of assessing award applications, but also represent an

extension of the examination value system. The criteria are

particularly important in projecting the meaning of 'total'

in total quality management" (Reimann, 1')89:35-39). Because

this national award has become the standard by which public

and private sector organizations judge their quality

performance, the authors used the categories outlined in it

as the basic framework for the Quality Quotient.

The award criteria are divided into four framework

elements: the driver for change, the systems for

implementing change, the goal of the change, and the

measurement of progress. Each of the seven measurement

14



categories corresponds to one of these framework elements.

Driver: Leadership; Systems: Information and Analysis,

Planning, Human Resource Management, and Quality Assurance;

Goal: Customer Service; and Progress: Quality Results

(Reimann, 1989:35-39). Each of the measurement categories

are defined in Chapter II.

Scope

This study focused on measurement of Quality

Performance in AFLC organizations manifesting various levels

of quality performance. In all, 2i AFLC work units were

included in the study. Units included procurement, material

management, distribution, and maintenance functions. AFLC

was used as the subject for this research because their TQI

program parallels the national TQM imperative, the work

force parallels the national work force, and the individual

work groups are in various stages of implementing a

consistent TQM program. "Comparative empirical studies can

be made of the performance characteristics of a set of

organizations assumed to share the same ultimate criter-ia

but clearly differing in their overall success as judged by

competent observers. Using factor analysis methods and

actual performance data to identify the sets of lower-order

performance criteria, and using trend and correlational

analysis to detect the relationships among these sets of

criteria over time, one can, in principle, draw conclusions

about the penultimate components of performance that bear

15



upon organizational survival or failure in that particular

line of business" (Seashore, 1986:234).

The organizations used in this study are thought by the

authors to represent various levels of quality performance

and to fulfill the requirements for the type of analysis

suggested by Seashore. AFLC activities included in this

study are located at six major Centers throughout the

country: Oklahoma City, Oklahoma; Ogden, Utah; San Antonio,

Texas; Sacramento, California, Warner Robins, Georgia; and

Newark, Ohio.

Results of comparisons between attitudes and the

various quality performance indicators will be used to build

a predictive model of relationships among employee attitudes

about the elements of quality performance and the ilndicatirs

of organizational performance. The resultant model will b

The Quality" Quotient.

Problem Statement

The implementation of quality programs is not easy, nor

is it one dimensional; it requires o cultural change--cha ie

in the way people and processes are managed. The

effectiveness of change cannot be known unless it can tirst

be measured. A tool is needed to identify the

characteristicz, uf successful quality performance, to

measure the success of management changes, and to identify

areas requiring management attention to ensure

continued growth.
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Specific Research Objectives

This research will attempt to answer the following four

questions:

1. What elements contribute to organizational quality

development?

2. How can these elements be measured in a quantitative

manner?

3. Can attitudinal differences be found in

orgcrnizations with differing quality performance levels?

4. Can these differences be used to predict quality

performance or to differentiate between organizations of

differing qulity performance levels?

Thesis Overview

Fhis chapter discussed the need to identify and predict

factors which affect quality performance. Chapter II will

describe the approach and steps followed in this study.

Chapter III will review the literature ot both qualify and

organizational performance for identitication ot possible

raucility performance predictors. ('hapter IV will discuss tile

data ,nalysis performed, and Chapter V will present the

conclusions and recommendations for further reseatch.
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I. Methodology

Chapter Overview

This chapter identifies the methods used to solve the

research problem. Specifically, it describes the

literature review and the survey questionnaire used to

collect data; defines the population and samples; and

discusses the statistical techniques used to analyze the

data.

Literature Review

The literature review (Chapter III) was a key

component of this research's methodology, as it defined the

content of the survey questionnaire. The literature review

was conducted to answer the investigative question: What

factors do experts believe affect cuality pertormance?

Through answering the above question, the literature

review defined the specific measurement areas to be used in

survey development and also provided source material tor

the actual survey items.

The measurement areas listed as examination

categories in the 1989 Application Guidelines tor the

Malcolm Baldrige National Quality Award (Department of

Commerce, 1989:18) were used as guidelines for conductin,

the literature review. The m2esurement categories are

listed arid defined in this chapter as subheadings under the

main heading of Survey Instrument.
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Search of literature written by quality experts

sought the following information for each measurement

category:

1. Quality expert consensus that a particular variable

(predictor) is a necessary ingredient in an effective

quality program.

2. Expert definition of the predictor and its use in

promoting quality performance.

3. Attitudes or behaviors indicative of the presence and

strength of the predictor.

Survey Instrument

A survey instrument was used to collect the data

needed to answer the remaiaing investigative questions.

The survey (Appendix A) was developed specifically tor this

research and uses a seven point Likert scale.

Section I of the survey obtained demographic data;

section II obtained data about the presence and strength of

the predictors (attitudes and behaviors).

For survey development, existing surveys were

screened, and specific questions selected and reworded as

necessary to direct the questions at soliciting information

aboutc quality performance. In addition to selecting items

from existing surveys, new survey items were created to

ensure the measurement categories were sufficient in scope

to cover the many broad areas found in both the Malcolm

Baldrige criteria and during the literature review.
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Appendix B lists the variables used in survey development,

and the appropriate survey item number(s).

Section II of the survey was divided into the same

subsections as found in the Malcolm Baldrige Award

Application Guidelines. Each section is described below

(Chamber of Commerce, 1989:19-29).

Leadership. This section tests for a clear and

visible quality value system along with a qupporting

management system put in place by the senior executives to

guide all employees. It tests for senior executive support

of quality developments within the organization.

Information and Analysis. This section tests the

scope, validity, use, and management of data required to

enact a total quality system. Also, the adequacy of the

data and information to support a prevention based approach

to quality is examined.

Strategic Quality Planning. This category examines

the inclusion of quality improvement planning into overall

business planning, primary emphasis is place on goal

setting.

Human Resource Utilization. This category examines

the efforts to develop and utilize the work force potential

for quality and to maintain an environment conducive to

full participation, continuous improvement, and personal

and organizational growth.
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Quality Assurance of Products and Services. This

section examines the approaches used for total quality

control of goods and services based primarily upon process

design and control. Also examined is the integration of

quality control with continuous quality improvement.

Quality Results. This section examines quality and

quality improvement levels as compared to expectations and

competing groups or organizations.

Customer Satisfaction. This category examines

respondents knowledge of the customer, the customer service

system and responsiveness.

After initial construction, the survey instrument was

critiqued by quality and survey experts at the Air Force

Institute of Technology and HQ Air Force Logistics Command.

This revised survey was then sent to 25 personnel at San

Antonio Air Logistics Center (SA-ALC) for field testing.

SA-ALC personnel were selected for the field test as

a representative sample of the target population. In

addition to answering the survey items, respondents were

asked to provide information on item clarity, and were

given the opportunity to critique the survey. Revisions

were made to both form and content of the survey as a

result of the field test.

A package containing surveys, a cover letter

guaranteeing respondents' anonymity, and answer sheets were
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mailed to the office of the Director of Quality Programs

(QP) at each Air Force Air Logistics Center. Surveys were

administered and returned by QP personnel at each center.

Population

The population to be surveyed included all Air Force

Air Logistics Centers, as each have ongoing quality

programs, and each actively use the Oregon Productivity

Natrix as a measure of organizational performance (use of

the Oregon Productivity Matrix in this research is

addressed later in this methodology chapter, as well as in

Chapter III).

Samples

Data was collected from 28 sample groups selected

from the Air Logistics Centers. Each Air Logistics Center

received six groups of surveys, each group containing 30

surveys (with the exception of the Aerospace Guidance and

Metrology Center which only received two groups of

surveys). The number of sample groups selected was

intentional in order to ensure the sampling distribution

was indicative of the overall population (Ott,

1988:109-113). Groups selected to participate were

selected by their Air Logistics Center.

Thirty individuals were selected randomly trom each

of the Air Logistics Center's groups to participate in

taking the survey.
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Data Processing

Responses to all questions were read by an optical

e scanner into a computer data file. Prior to reading into

the computer, answer sheets were grouped according to work

center (all answer sheets contained numerically sequenced

identification numbers for this purpose).

Measurement

A seven point Likert scale was used to provide

ordinal data with origin as described in BusinessResearch

Methods (Emory, 1985:88-89). Although there is some

disagreement among the research community on use of

parametric statistical tests with ordinal data (Emory.

1985:89-90), the data was treated as interval data and

analyzed using parametric statistics.

Statistical Analvsis

Data analysis was performed using programs developed

fer the Statistical Package for the Social Sciences (SPSS).

SPSS procedures were used to obtain descriptive statistics.

perform reliability analysis, factor analysis, multiple

regression analyses, discriminant analyses, one way

analyses of variance, and T-tests.

Descriptive Statistics. The mean score for each

survey item was calculated for each sample group. The sum

of the mean scores for all items in each measurement

catcgory are the values of the independent variables
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(predictors) used in performing factor analysis, the onewav

analyses of variance, regression analysis, and discriminant

analysis.

Factor Analysis. A separate factor analysis was

performed for each section of the questionnaire to group

questionnaire items into their underlying principal

components. Principal axis factoring, the default SPSS

method (SPSS Inc., 1983:650), was used. For each initial

factor analysis the lowest communality accepted was .40.

All items not meeting the minimum communality value were

treated as individual factors and removed from the factor

analysis. Remaining questionnaire items were again

analyzed in the factor analysis. The highest factor

loading for an item was used to include it into a given

factor.

Reliability Analysis. Reliability analysis (SPSS.

Inc., 1981:256) was performed on each grouping of variables

found in the factor analysis. The minimum reliability

accepted was .60 (Cronbach's alpha). If a group of

questions (factor) did not meet the minimum acceptable

reliability criteria, each item within the factor was

treated as a separate item (the group no longer existed).

Multiple Regression Analysis. Multiple regression

analysis was performed for two reasons. First. to

determine the contribution of each independent variable to

quality performance (dependent variable). Second. to build
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a predictive model for quality performance based upon the

contributions of each of the quality measures.

A readily available performance measure, each group's

Oregon Productivity Matrix Score, was used as the dependent

variable. Because the criteria used for the Productivity

Matrix Score varies from division to division, available

scores were standardized as Z-scores within each division.

This made scores compat-able from one division to another.

In performing the regression analysis, the

significance of the P (beta) coefficients were tested using

a two tailed F-test with a 90% confidence level (a=.lO). A

hierarchical forward regression (SPSS Inc., 181:120)

procedure was used to arrive at the predictive model

(independent variables did not enter the equation unless

their P's associated F statistic were significant at the

value of cx=.10).

Discriminant Analysis. First, discriminant analysis

was performed to produce a model for determining which of

two categories a surveyed group would tall into - either

the top half or bottom half, using the standardized Oregon

Matrix Score as the dependent variable. Discriminant

analysis was then performed to produce a model for

determining which of two categories a group would fall

into - either the top 25% or the bottom 25%, again using

the standardized Oregon Matrix Score as the dependent

variable.
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All discriminant analysis was performed using the

direct variable entry procedure. This discriminant

procedure enters all predictor variables at the same time

(SPSS Inc., 1983: 627), as opposed to a forward or stepwise

procedure.

Oneway Analysis of Variance. Analyses of variance

were performed to determine if there were or were not

differences between the mean scores for each sample group.

This procedure was performed for each predictor. The

F-statistic was used to determine if at least one group

mean was different from any of the other group means, at a

95% confidence level (a=.05). If the F-statistic was

significant, then a multiple T-test was performed (Least

Squared Difference) to determine which groups were

different for that measurement. The purpose of this

procedure was to test ability of survey items to

discriminate between groups.

Summary

This chapter summarized the methods used to formulate

a survey questionnaire, obtain and statistically analyze

data gathered tc answer the research questions stated in

Chapter I. The analysis of data and conclusions drawn from

that analysis will follow in Chapters IV and V.
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III. A REVIEW OF THE LITERATURE

Chapter Overview

The literature review served as the basis for the

development of the survey instrument. From the theories of

how to successfully implement quality improvement and from

the experiences of many companies involved in the

transformation process, possible factors contributing to

quality performance were accumulated. This chapte, will

discuss the potential predictors (independent variables)

gleaned during this study. 'The'sources included are not

intended to represent an exhaustive review of the literature

written in each area--each of the factors would require a

literature review longer than this paper--but rather to

represent a cross section of the factors often cited in the

literature as having a potential relationship to

performance.

The factors are organized, first, by the seven

examination criteria of the Malcolm Baldrige National

Quality Award (MBNQA)--to facilitate application to the

National standard; and second, by the groupings identified

through the factor analysis process--to improve the

correlation between this chapter and later chapters covering

the data analysis and results. Each of the factors has been

given a name to further aid discussion.

Following the discussion of the independent variables,

the Oregon Objectives Matrix, used in this research as a
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gauge of quality performance (dependent variable), will be

introduced.

The Independent Variables

Leadership. In ongoing research of companies

struggling to revitalize themselves, leadership is the

"single most important factor in successful change" (Beer,

1988:35). Cound, chairman of the Board of Directors for the

American Society of Quality Control (ASQC) agrees. He

outlines three prerequisites to the kind of leadership the

quality transformation requires: a "brutally realistic

understanding of the inevitable consequences if the status

quo is tolerated, a compelling vision of the change that

must be brought about, and the personal courage to act"

(Cound, 1988:20). Beer describes changing corporate culture

as an important aspect of the action required to transform

an organization. He explains "elements of the new

culture--employee participation, teamwork, commitment,

problem solving, tolerance for new ideas, sharing

information--amount to a paradigm shift in our concerticn of

organizing and managing people" (Beer, 1988:33). The

following factors were developed to measure elements of the

new leadership paradigm.

Corporate Culture. Harvey and Brown define

corporate culture as "a system of shared values and beliefs

which interact with an organization's people, structure, and

systems to produce behavioral norms." These norms "influence
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how managers and employees approach problems, serve

customers, react to competitors, and carry out their

activities" (Harvey and Brown, 1988:64). All these

behavioral aspects are important elements of a quality

culture. The 1988 Gallup survey performed for the American

Society of Quality Control found 43% of American executives

now believe corporate culture must change to successfully

meet quality objectives. Kearns, CEO of Xerox Corporation,

calls this recognition "fundamental" (Kearns, 1988:28). The

following categories of survey items were developed to

measure various aspects of the new corporate culture

required to support quality performance.

Participative Decision Making. Juida writes

that quality control should ideally be delegated to the work

force to the maximum extent possible. The shorter feedback

loops will result in earlier response to quality problems

and a areater sense of ownership and participation by the

work force (Juran, 1989:264). Jennings found participation

in decision making to have positive effects on many r-l-,

goal and involvement variables (Jennings, 1986:94). Survey

items 21-27 and 29 were drawn from an existing survey

(Jennings, 1986) to measure this construct.

Support for Creativity. Support for

creativity is a major distinguishing factor between
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innovative and traditional organizations (Siegel and

Kaemmerer, 1970:553-562). Survey itents 16-20 were based on

a scale drawn from an existing survey (Jennings, 1986).

Anticipative Management. Successful

corporations will have to use more anticipative management

to keep pace with the increasing rate of change (Harvey and

Brown, 1988:64). Naisbitt and Aburdene call this type of

change "re-inventing the corporation." The re-invention

begins with a "powerful vision--a whole new sense of where a

company is going and how to get it there" (Naisbitt and

Aburdene, 1985:24). This vision must be "clear and

compelling" (Peters and Austin, 1985:284-287), and it must

anticipate the future. Chandler, chairman and CEO of the

Eastman Kodak Company, believes anticipative management will

give Kodak back its competitive edge. Anticipating a market

demand and being able to fill it faster and better than

anyone else is now an integral part of the Kodak quality

strategy (Chandler, 1988:18). Survey items 28 and 30 were

developed by the authors to determine perceptions of the

clarity and purposefulness of the leadership's vision for

the future.

Work Group Commitment to ualitv. TQm is

"Building quality in from the beginning and making it

everyone's concern and responsibility" (Pfau, 1989:17).

Stempel, president and CEO of General Motors Corporation,

compares quality to a team sport--where individual efforts
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are effectively combined and there is a joint commitment to

excellence by everyone (Stempel, 1988:13). Crosby says zero

defects must be the goal of each and every person in the

corporation (Crosby, 1979: ). Survey items 36 and 38-42

were developed by the authors to measure the intensity of

the demand for perfection and the commitment of the work

group to achieving quality.

Suupervisorv Communication. The Lord Corporation

identifies communication problems as the biggest obstacle to

implementing quality improvement. They report that every

communication on quality must demonstrate management

commitment and prove to the work force that quality is not

just another temporary program. To do this, the materials

have to be sincere, believable and communicated honestly

(Hagle and Whitehair, 1988:29). Honesty is one of the most

important values to foster in pursuing quality (Groocock,

1986:17-19 ). Communication must go both directions.

Corporations usually do a good job of communicating

materials to the workers but managers must allow workers to

communicate their ideas to management, as well (Juran,

1989:314). Survey items 9-15 were drawn from an existing

survey set (Jennings, 1986) for measurement of this

construct.

Alignment. A successful corporate vision "links a

person's job with his or her life purpose and generates
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alignment--that unparalleled spirit and enthusiasm that

energizes people" (Naisbitt and Aburdene, 1985:32). Survey

item 31 was developed by the authors to measure this

construct.

Frustration. Deming discusses the frustration

people report where the management is not really ready to

take action. Barriers to pride of workmanship frustrate

people who want to do a job right (Deming, 1986:78-82).

Survey item 34 was developed by the authors to measure this

construct.

Knowledge of the Need for Change. The "Rolls

Royce mentality still exists in our country, and that is the

idea that quality is expensive" (Kearns, 1988:28). Derrick.

Desai, and O'Brien found that perceptions of quality

differed among various organizational levels. Survey item

35 was taken from their survey (Derrick, Desai, and O'Brien,

1989:22-27) to measure the individual's perception of the

relationship between quality and productivity.

Self-Expectation. Managers often believe quality

problems exist because of poor worker motivation--people do

not really care about whether or not they do the job (Dumas,

1989:41). Survey item 37 was developed by the authors to

determine if respondents expected themselves to do perfect

work.

Personal Commitment _toQuait v. A key quality

strategy is convincing each individual in the organization
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that he/she is personally accouatable for quality. Quality

must be perceived as more than just the job of the quality

depart,.ient to be truiv effective (Harrington, 1987:183-186).

Survey item 43 was developed by the authors to measure this

construct.

Continuous Improvement. Active pursuit of

improvements at every level of the organization is a

characteristic of organizations involved in TQN. They view

change as a natural, continuous part of their activities

(Pfau, 1989:17). Improvements must be made continually: to

not improve is tantamount to falling bebind. "Quality

improvement is a never ending journey. Each day, each

product or service is getting relatively better or

relatively worse, but it never stands still" (Peters.

1987:98). Kearns reminds that improvement must also be a

continuous process because of competition. "As we get

better, so does our competition. We are in a race in which

there is no finish line" (Quality Progress, 1989:30). Survey

items 32 and 33 were developed by the authors to measure

perceptions about the need for continuous improvement.

Information and Analysis. "If you cannot measure

quality and define its impact on your operation, you mnicht

as well forget it" (Berry, 1989). According to Berry,

companies have been measuring the wrong things for

years--activity versus contribution, the past instead of the

future. The type of data analysis a compan,, employs
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determines whether that company will know what to do to stay

in business (Berry, 1989). The following elements were

developed to measure various aspects of information and

analysis.

Data Availability. To be useful, data must be

available at the appropriate levels. Mann quotes Lord

Kelvin in her book The Keys to Excellence: "When you can

measure what you are speaking about and express it in

numbers, you know something about it" (Mann, 1989:59).

Garvin reports a major difference between Japanese and

American air conditioning firms is the availability of the

data to the work force. The highest pertorming

organizations consistently pushed data down to the work

force to educate them. When the workers have data, they can

understand the process. It they understand the process,

they can begin to improve it (Garvin,1988:207-211). Survey

items 46-48 and 50-51 were developed by the authors to

determine if accurate data is available to the work center.

Data Use. Ishikawa and Lu emphasize the

importance of everyone in the organization becoming involved

in the quality control process. This involves, by their

definition, the understanding and use of various types of

statistical data (Ishikawa and Lu, 1985:4a-49). Survey

items 49 and 52-53 were developed by the authors to

determine involvement with data analysis.
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Data Validity. Niann relays several views on data

validity. Among them: Deming: much of the voluminous

amount of data received by a plant manager in the form of

printouts is rightfully discarded; Conway: people cannot

deal with effective resolutions if tht ., data deals only

with generalities (Mann, 1989:60-62). Survey items 44 and

45 were developed by the authors to determine it data was

either too complicated or of little use.

Problem Analvsis. Garvin concludes that American

industries view the workers as having little to do with work

processes. They therefore provide them with very little

feedback on the results arid give them even less input into

diagnosis. The result is workers who do not worry about t!n-

cause of problems because they don't even know the problems

(Garvin, 1988:207). Many managers do not understand the

problems either. "Nobility from one company to another

creates prima donnas for quick results" American industry is

replete with problem solvers--even it problems must be

created or magnified so they can be miraculously tixed

9Deming, l9: ):121). Item 54 was developed by the author- to

determine the extent of problem analysis.

Analvsis _Time. When production is valued over

quality the time spent solving or analyzinz problems is Seen

as counterproduct iye. Grant et a found that Cu- to mineIr

service clerks did not. waste time on customer problems

because doinog so caused them to handle fewer calls (GrOin et
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al, 1988:39-45). Item 55 was developed by the authors to

gauge opinions on whether the time spent problem solving was

a loss.

Strategic Planning. In the last several years,

strategic quality planning has become a common part ot

corporate strategic planning (Ernst & Whinney. 1987:27).

Juran has written extensively on this topic. He identities

four long range quality olanning steps: knowing the curr-nt

environment, trying to assess the future, analyzing the

threats and opportunities, and formulating broad direction_

and goals to be reached by the company (Juran. 1974:o-i5).

"Qualitv improvement can take care of existin, alligators,

one by one. However, to stop the production ot new

alligators requires shutting down that malignant hatchery'

and developing a new benign one with the development of new,

useful quality plans (Juran, 1989:82-83). With the emphasis

on strategic quality planning as an integral part of overall

business strategy, quality experts are now spelling out

specific steps for formalized quality planning.

Job Clarity. Planning helps translate the

abstract vision into concrete actions that are meanin~rul to,

individuals (Jennings, 1989). Harring-on describes the

importance or tactics--the annually updated, task oriented

goals that spell out the specitic activities required to Zet

closer to the longer range objectives. He says those

tactics allow the individual worker to receive a clear and
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specified backing from management (Harrington,

1987:183-1189). And Deming reminds that chaos is the result

of everyone doing his best but not knowing what to do

(Deming, 1989:19). Survey items 56-59 were drawn from an

existing survey set (Jennings. 1986) for this construct.

Mission Linkage. Strategic quality planning must

be tied into mission objectives. If there is no linkage.

the quality program will continue to explain the past

instead of helping to create the future (Garvin, 1988:27).

Harrington also emphasizes the importance of linking qualit.

performance to the company. A culture must be establi.zhed

to direct the organization through a clear mission

statement, directed at speciric customer needs (Harrincton.

1987:183-189). Survey items 60-63 and 66-o7 were developed

by the authors to measure this construct.

Goal Realism. Some of the research on exuecm,n'-v

theory has found evidence that qoals must be perceived as

realistic before people will try to meet them. Situations

can cause people to give up if they know the means to

achieve the goals will iot be provided Pinder, IW I4).

Juran agrees that many people will believe the new c-ualitv

zoals are not attainable And that unless management mal.es

some "sharp breaks" with tradition, they will be right

(Juran, 1969:35). Raising expectations and setting

difficult goals, can, however, boost motivation and

performance it the situation is deemed realistic (Eden,
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1988). Survey items 64, 69, and 70 were developed by the

authors to measure the perceived difficulty and realism of

organization goals.

Human Resource Utilization. Brock, current Secretary

of Labor, has stated: "Quality to me doesn't mean a changed

product. It means a changed human equation" (Brock,

1988:39). The new equation involves such areas as knowledge

of job design, organizational structure, organizationai

communication and control, group dynamics, motivation,

performance evaluation, and conflict resolution techniques

(Daft and Steers, 1986:567). For quality performance the

following elements were identified.

Participation. Changes in management structure

are necessary. Participative structures must replace the

traditional, hierarchical, and scientifically manazed

organizations. A more open environment of 'trust,

communication, creativity, and security" with changed roles

for both labor unions and managers will result (Rubinstein,

1988:25). "Work-force participation can add significantlyI

to companies' quality performance" (Juran, 1989:295). Item

93 was taken from an existing survey set (Jennings, 1966);

items 81, 84, 91, and 106-111 were developed by the authors

to measure the perceived level of participation.

Supervisory Relationship. Development ot good

relationships between management and labor has been keY to
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the success of NUMT-I. the joint venture between Toyota and

General Motors. Quality has been a major focus of the plant

since the beginning; the organizational structures and work

practices reflect a new era of management enlightenment

, :25; t......... . ... and 101 were

developed by the authors to asses the climate of supervisory

relationships.

Trust. Trust emeraed from the literature

consistently (Juran, 1989:114; Persico, 1989:34; ). One of

Deming's main points is "Drive out fear". Organizations can

never reach the highest levels of quality if the employees

are afraid to tell managers how the system can be improved.

Random error is too often treated as an employee error and

too often used to punish people rather than to identify

system weaknesses (Deming, 1986:109-115). It is the

responsibility or leadership to determine the cause of

problems. This can only be done where the worker is not

afraid to identify problems and where everyone receives

honest feedback on their products and their performance

(Detains, 1986:115, 249). Survev items 83, 94-97, and 100

were developed by the authors to measure the extent ot trust

perceived in the work environment.

Training Adequacy. Workers can not be expected to

make continuing improvements in processes without the sxills

needed to do so (Persico, 1989:314). Employee involvement

and motivation are not enough. "The people who do the work
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know it best, but they must be trained and given all the

information that senior executives have if they are to be

effective in helping us run our business (Kearns, 1988:30).

The Japanese are known for "overtraining" their workers.

Tihai -,ainin- involves a broad r"o of -'-s and iq

continued over time. The levcl and extent of training

results in workers who believe they have more than enouah

skill to do their jobs well (Garvin, 1988:202-203). Survey

items 73-75 were developed by the authors to measure the

attitudes toward the adequacy of training received.

Performance Obstacles. The work environment

itself may create obstacles to quaiitv performance. Besides

providing the proper training, management must provide the

necessary resources, and an environment conducive to doing

the job right every time (Harrington, 1987:118-119). Survey

items 113-116 were drawn from an existing survey set

(Jennings, 1986) to measure the types of obstacles to

performance perceived by the respondents.

Personal Reponsibilitv. Alexander write about

"quality's third dimension"--a human dimension. He proposes

that jobs can become more meaningful to people under the new

quality philosophy and managers need to recognize this

strength of the concept. To be responsible tor a meaninfiul

product or service adds meanina to the worker's lite and

allows him to fulfil more of his higher level needs within

the organizational setting (Alesander, 1988:22). Items 77
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were 78 taken trom the MCAQ; items 85 and 86 were developed

by the authors to measure the extent of responsibility

expressed by the respondents.

RoleClaritv. One important responsibility in the

management of human resources is clearly identifying the

work results expected. Too often managers will base their

decision of acceptable quality on whether or not the

production quota has been met (Deming, 1989: ). Surve-

items 97-99 were developed by the authors to measure whcther

a clear understanding of the requirements of the work are

generally understood before the work is done.

Initiative. The first frv at implementing quality

almost invariable is aimed at trying to motivate the

work force (Dumas, 1989:41-44). Items 104 and 105 were

developed by the authors to determine whether the

respondents felt that most people did lack the initiative to

do a quality job.

Personal Utilization. "It has long been known

that under the Taylor system the experience and creati\i+.

of the work force were major underemployed assets of the

companies' (Juran, 1989:293). Everyone doing his best is

not enough but, everyone doing his best is essential

(Deming. 1989). Survev item 76 was drawn from an existiny

survey set (Jennings, 1986) to determine whether individuals

believed they are being utilized.
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Involvement. Good performance has been shown to

increase worker involvement; increased involvement leads to

greater commitment to future, more complex goals, thus

creating a cycle of performance reinforcement (Hall and

Foster, 1977:282). Survey item 79 was developed by the

authors to determine the extent of involvement.

Active Involvement in Improvement. Quality

requires an environment where people will "use their

ingenuity to break down obstacles and barriers that face

them daily" (Gunneson, 1987:84-88). Item 30 was developed

by the authors to measure how actively the respondents we

involved in suggestin improvements in the work processes.

Control. (survey item 82) Allowing people to

collect data on their jobs and measure their own

performance, puts them "in charge of their own destiny"

(Denton and Kowalski, 1988:39). If people do not believe

they can control the outcome of their work, there is no need

to try to improve the process. Before the quality program

was implemented in a midwestern paper mill, problems with

paper strength variances were dismissed as uncontrollable:

"everyone familiar with paper knew that its strength

depended on the strength of the wood tibers, and only 6od

makes trees." After studying the process, they discovered

they could indeed control the strength (Shainin and Shainin.
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1987:48-52). Survey item 82 was developed by the authors to

measure the amount of control respondents believe they have

over their work center activities.

Expectancy.. Quality requires hard work but people

will not act unless there is an expectation that hard work

will actually provide returns each and every time (Dutt,

1989:18-20). Item 87 was developed by the authors to

determine whether hard work was perceived to provide

results.

Negative Feedback. Negative feedback is an

important error detection and compensation device

(Bannister, 1986:203). Juran advocates shortening the

feedback loop and building feedback into the system to dilow

early ieFl fnse by the work force (Juran, 1989:146-150).

Item 102 was developed by the authors to determine whether

negative feedback was received.

Job Constraints. Quality requires that pe 1e

understand their jobs, be trained to do them properly and

have the necessary tools (Crosby, 198q:24). Managemeiit

cannot expect quality to happen it they don't providf, th-

"necessary infrastructure and resources" (Juran,

1987:25-28). The authors develoued item 112 to afetermine

the extent the iob itself imposed constraints on quilitv.

Quality Assurance of- Products.and Services. Aupro)aches

used for quality assurance ot products and services fail
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into three basic categories depending on who is given the

information and the type of analysis performed: inspection,

process control, and quality functional deployment (Fortuna.

1980:23). The following elements were developed to measure

systems for contributing to the quaiity of products and

services.

Accountability. Improving responsibility and

accountability can help boost quality. In the personnel

office of Solid State Circuits the work was reorganized so

that each person was responsible for an identifiable

portion. The increased accountability dramatically improved

quality (Denton and Kowa!ski. 1988:38). Items 120 and 121

were developed by the authors to determine whether peopi-

beliuved they were accountable for their work results.

Inspection. Inspection systems attempt to ensure

quality by sorting good products from bad products before

they ronch the hands ot the customer. This represents the

earliest stage of product quality measurement. At

Hewlptt-Packard's Fort Collins Systems Division, tar

example, the quality department initially owned all of the

information about quality because they were responsible for

testing and inspection. The big quality transition that has

now become obvious is the movement from inspection to

process control (Kohoutek, 1988:17). "Inspection to improve
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quality is too late, ineffective, costly. But, it is still

commonplace" (Deming, 1986:28). Item 117 was developed by

the authors to determine the attitude toward inspection.

Resource Availability. Managers must provide the

key resources to supplement the energy, motivation. and

communication of quality improvement teams (Persico.

1989:33). Survey item 118 was developed by the authors to

determine it the respondents believed they have been

provided with che key resources need to perform the work.

Blame. "No one should be blamed or penalized toi

performance that he can not aovern" (Deming, 1989:249).

Item 119 was developed by the authcr3 to determine it

respondents believed they were blamed for quality problems.

Attitude Toward_Problem Soiving. Some

administrative departments at Solid State Circuits were

overwhelmed with the new quality program; they didn't kiiow

where to begin to isolate anything workable. Leary,

Director of Administration, encouraged them to keep trvinO.

Once they found something they couIni have success with, t lih

interest in solvingf other problems was automatic (enton in.,

KowaIski, 10IQU:39). Survey iterm i22 was developed by the

anthors to doterminie whet her people were overwhelmed by

their oran i zt ion's quality problems.

Inspection Use. (survey item 123) It people are

afraid the results ot insrection will be 1,;ed to pnni-h
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"bad" organizations, the data accuracy will be compromised

(Deming, 1989:266). Item 123 was developed by the authots

to determine whether respondents believed the results or

inspections would be used to blame organizations.

S tatistical Technique Pr- 1v a ity. Hunter

reports that statistical literacy will tbcome essential to

success. Statistical techniques have not been applied as

readily as other technology; the tailure to understand t'..eir

application to business has resulted in tremendous lost

opportunities (Hunter, 1987:94-97). Survey item 124 wOs

developed by the authors to determine whether statistics wAs

seen as a valuable business tool.

ProgramObject ive. .lonitoring the results or

quality and meeting specifications are no longer viabie

strategies at The Eastman Kodak Company. They are now

looking beyond the control of processes to the streamlining

of processes. Not just the production processes, but ail of

the other processes involved in anticipating market demands

(('handler, 1988: .8). Item 125 was developed by the authors

to determine whether respondents heli e,ed that just meetin.T

the specifications was good enough.

Statistical Techniques Use. The biiz ,est

difference between inspection and process control is the

placement of data in the hands of the people who actual ilv

own the process. Because they now have real-time,

me,iningful data (feedback) , thev own' the qual i v of their
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own processes, products, and services; they monitor their

own quality, and the ownership makes them more apt to

improNve their processes (Kohoutek, 1988:18). Survey item

126 was developed by the authors to determine who the

respondents believed should receive and understand data.

Results fron__Quality Assurance of Products or Services.

The intent of this categorv of the MBNQA is to measure _he

actual quality ot the goods or services produced. Becus,

this survey measures attitudes, rather than actual auality,

this section was directed at the perceived results.

Knowledae of iesuLts. "[t is essential 'o Drovide

knowledge ot performance results in a regular and timeiv

manner in order to increase and sustain high leveis or

motivation" (Harris and Chanev, 19b9:2u9). Feedback is an

integral part of the systems theory of management and

authors such as Juran, Deming, and Crosby ail ideri iv it as.

important. Survey items 127-131 were developed by the

authors to measure the perceived amount of feedback rrom the

customer and outside sources.

Perceive,d (uc- litv Level. One cormon l)I1 to-

quiality improvement is Groocock 's 'Tlo ede Svridroe .  fri.u

essence is the belieef that anv and aill impr )veme rt et to ()rt s

suggested would be impossib n ?, for one reason or an,-tht- tr

Successful v imp Ieme, t. (Groocock, lQt6 :31+ ()-3 .  . ur\e

items 132 and 133 w er(e dev I op ed tLv the authors I de r.1mi I,

whether the respondent s felt that h, a e was r', i i c.
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Customer Satisfaction. (survey items 134-153) The

difference between excellent companies and others is the

vigor with which true customer feedback is actually sought.

Peters and Austin say that excellent companies have "the

smell of the customers. They don't wait for complaints,

they actively listen to what the customer wants--now and for

the future (Peters and Austin, 1985:284-287).

Knowtedge of Customers. To satisfy a

customer, an organization must first know who the customer

is and what they really want. One of the major impacts of

the industrial revolution was to remove this critical link

between the worker and the customer (Deming, 1989:17'9).

Items 150 and 151 were developed by the authors to determine

the amount of knowledge of the customer respondents believed

they have.

CustomerR sp.ns. eness. Responsiveness is

one of the key factors in successful organizations (Lovitt.

1989:50-51). "Those organizations that will succeed and

prosper are well aware cf the present customer revolution

and are prepared to meet the challege with the highest

standards of service quality, timeliness, and delivery"

(Desatnick, 1989:24). Just producina quality products is

not enough, successful companies also crEate "total customer

responsiveness" (Peters, 1987:132). Items 136, and 140 to

145 were developed by the authors to determine the extent of

customer responsiveness.
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Attitude toward Customer. "Callousness or

indifference in the delivery of an inherently helpful

service destroys much of its benefit" (Peters, 1989:107).

Item 134 was developed by the authors to determine the

attitude toward customer complaints.

Customer Access. Shuffling customers from

one office to another has a tremendous cost--customers do

not like it (Gunneson, 1987:84-88). Survey item 135 was

developed by the authors to measure how easy respondents

believe it is for customers to get access to the right

person.

Complaint Knowledge. M any companies stiil

believe that customer complaints can be cured with

education; if the customer understood, he would not

complain. "Each of us carries around a crippling

disadvantage--we know and probably cherish our product.

After all, we live with it day in and day out. But that

blinds us to why the customer may hate it" (Peters,

1987:l89-189). Survey item 137 was developed by the authors

to determine whether customer complaints are viewed as a

sign that the customer needs "education."

Customer Emphasis. Companies have gone

through so many management programs that it is sometimes

difticult to convince employees that qualitv is not just
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another "flavor of the month" (Houghton, 1988:17). Survey

item 138 was developed by the authors to determine if

customer service is perceived as another management fad.

Authority. Excellent companies get everyone

involved with service to the customer. Promises are always

kept, no matter what it takes to do so. Every action ot

every person is centered on providing the customer with

service (Peters and Austin. 1985:i07-109). Survey item 139

was developed by the authors to determine if people believe

they have the authority to take action to satisfy the

customer.

Customer FeedbackImportance. Nonconformance

to customer requirements, measured and reported as a gauge

of performance, will prompt people to take pro-active steps

with customers (Denton and Kowalski, 1988:36-39). Survey

item 146 was developed by the authors to measure ir customer

feedback is used to gauge perforancc.

Customer Feedback Use (Positive or Negative).

Today's quality organization must know the customer so well

that it can understand the future needs or those customers

as well as any problems related to the use ot the product

(Scholtes and Hacquebord. 1988:28). Two-way communication

between the customer and the supplier can help unorove

quality (Woodruff and Phillips, 1987:18-19). Survey item

147 was developed by the authors to determine it both

positive and negative feedback from customers was routine.
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Customer FeedbackUse (Negative Only). Too

often, the only time real customer feedback is received is

when a problem arises. Two-way communication between the

customer and the supplier can help improve quality (Woodruff

and Phillips, 1987:18-19). Survey item 148 was developed by

the authors to determine whether customer feedback was

restricted to negative inputs.

Chan-e Based on Customer. Customer teedback

is often dismissed as "dream lists" rather than acted on as

opportunities (Peters, 1987:185). Item 149 was developed by

the authors to determine whether respondents believe changes

are made as a result of customer feedback.

Work Consistency. 'Apparent differences

between people arise almost entirely from action of the

system that they work in, not from the people themselves"

(Deming, 1989:110). Item 152 was developed by the authors

to determine how much of the variance in work output was

thought by th, respondents to be attributable to the

differences between people.

SelfReported Quolitv Measure. Item 153 was

developed by the authors to determine the respondents'

overall perception of the quality of their work.

The Dependent Variable

To validate the survey instrument and the resultiiiT

predlictive model, a current measure of each work crilOer's
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quality performance was needed. The Oregon Objectives

Matrix (OMX) is currently used in AFLC to monitor

performance improvement and was used as the dependent

variable (Felix and Riggs, 1983:387-393).

The OMX Theorv. The Oregon Objectives Matrix (OMX) was

developed by Felix and Riggs as a total-factor productivity

improvement measurement tool. As discussed in Chapter One,

the measurement systems currently used in many corporations

are single-factor indicators. As such, they do not consider

the interaction effects of the various decision trade-offs

managers must make. Single-factor measurement systems

contribute to what Juran calls "the urge to suboptimize"

management action and as such do not indicate the benefits

of a more balanced management strategy (Juran,

1989:112-113).

The OMX is a system which establishes a common

numerical scoring system for management selected performance

criteria, and combines the scores of all the measured

criteria into a single, overall productivity (performance)

index. When developing the OMX, management weights the

relative importance of each performance objective so the

index will provide an accurate assessment of how well

managements mission obiectives are being met. Some sample

measurement areas are Late Orders/Total Orders and Detective

Units/Total Units.
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The OMX was used as the dependent variable in this

study for two reasons. First, AFLC is currently using the

OMX to track productivity improvements. Second, the matrix,

although aimed at measuring productivity, is a direct

indicator of quality performance. The authors of OMX

explain the productivity and quality relationship as

follows:

It is extremely important to recognize the
relationship between productivity and quality
before going further.

PRODUCTIVITY = Goods + Services
Resources

To improve productivity, organizations increase
goods and/or decrease resources. However, goods and
services can be increased by both their amount and
by their value. That is, we can produce the same
number of bookshelves, but if they are of higher
quality (say a hand rubbed finish), their value
rises and, therefore, so does productivity.
Likewise, if we are quality conscious when makiii
the shelves, and don't waste lumber, nails,
lacquer, energy, and time, the amount of resources
necessary to produce each bookshelf is less, and
productivity rises even further. (Felix and Rigzrs,
1983: 387)

The quality literature also supports the tie between

quality and productivity, stating that defect prevention is

perhaps the most effect ive way to improve productivitv

(Groocock, 1986:72) and that quality and productivity share

many ot the same roots and are positively correlated

(Garvin, 1988:84-89). The emphasis on improvement over time

is also consistent with the continuous improvement

philosophy of TOM.

The-NX Application at AFLC. The use ot the OMX in

AFLC began in the Depot Maintenance (MA) organization in
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1983. Robert Darling, the senior civilian executive during

this time, was a catalyst for revitalization of the organic

repair industrial base. PACER IMPACT (nickname for a

10-year plan for improving productivity) translated his

vision for AFLC MA organizations. He emphasized

improvements in five basic areas: Methods and processes.

material and asset management, work force motivation and

development, environmental impacts, and technology

insertion. Frustrated by his inability to reinforce these

ideals with existing, short-term, single-factor measurement

systems. he chartered a group to find a way to track

long-term progress in baldnce with short-term measures. ONX

was the team's recommendation.

The MA version of the OMX was developed to measuLe

progress on the following questions.

1. Are we doing what needs to be done to meet customer

requirements for repair?

2. Are we repairing things on time?

3. Are we finding ways to repair things faster?

4. Are we constantly improving the qualitv of

everything we do?

5. Are we improving the management or our ueoole.

money, tacilities and equipment so we can continue to

do the first four things?

Februatry 25, 198, Executive order 1255. reauired

federal agencies to improve productivity 20% from 1985 to
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1992. The OMX was then adopted by other organizations in

AFLC to document their improvement and baselines were set to

the 1985 performance data. The scores used in this study

reflect improvement from 1985 to the end of the second

quarter of FY89.

Summary

Elements identified in the review of the aualitv and

organizational performance literature were used as the basis

of the items in the survey instrument. The data analysis

will evaluate the elements for ability to predict quality

performance. The resultant model will become The Quality

Quotient.
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IV. Analvsis and Fiondimzgs

Chapter Overview

This study was performed to determine what measurable

attitudes and behaviors (measurable through a survey) can be

used to predict or differentiate between groups with

differing quality performance levels. Chapter III, the

literature review, was conducted to develop survey items

through search of quality and related literature. This

chapter presents results of the analysis defined in Chapter

II, based on the data collected as a result of administeritl

the survey developed from the findings in Chapter Ill.

Survey Analvsis

Response Rate. The initial intention was to obtain at

least 30 sample groups, with 30 individual respondents in

each group. Due to both lack of time and printing errors

(several survey booklets contained missing pages), only

twenty eight groups of surveys were available for analysi-.

Groups surveyed and office sy-mbols are not identified since

a condition for their participation was anonymity. Any of

the survey groups wishing to receive results specific to

their group can obtain them directly from one of the

authors.

Variable Detinition. Factor annalysis was used to vroup

together those sjrvev items that measured the same
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psychological phenomena or component. Each section of the

survey was analyzed separately using the SPSS default factor

analysis procedure, principil components analysis (SPSS Inc.

1983:650). Results of the factor analysis are summarized in

Appendix B.

Each factor (group of survey items) defined from the

factor analysis was treated as a single variable for al the

remaining statistical procedures. This allowed the

reduction of variables from the original i53 (number of

survey items) to 57.

Reliability analysis was performed to ensure the survey

items identified as composing a factor were consistently

interpreted by survey respondents as a whole. For the

purposes of this research, reliability coefficients higrher

than .60 (Cronbach's a) were considered adequate reiiabilitv

coefficients. Results of the reliability analysis are

displayed in Appendix C.

Predictin_ Perrormance. Regression analysis was

performed on 21 Croups, those groups whose Oregon

Productivity Matrix Scores were available. A iistin ot +h .

groups raw and standardized Mlatrix scores are at AoDrendix

D (again, the groups are not identified due to the zuarant e

of anonymity).

Prior to performing the regression analysis,

correlation coefficients were examined [or evidence ot high
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correlation between predictors. To avoid multicollinearitv

problems, several variables were removed from the analysis.

The listing of variables removed, due to a correlation of

.70 or greater with another variable is at Appendix E.

Table I

Regression Analysis Results for Predicting
Standardized Oregon Productivity Matrix Scores

lultiple R .88
R Square .77
Adjusted R Square .71
Standard Error .51

Analysis of Variance:
Suim of N1ean

DF Squares Square F Sig F
Regression 4 13.79 3.45 13.07 .0001
Residual 16 4.24 .26

----------- Variables In the Equation-----------

Variable B SE B Eeta F Sic F

Data Validity -2.11 .37 -. 72 33.17 .0000
Stat Technique Use -1.29 .34 -. 49 12.34 .0017
Customer Feedback .83 .28 .38 8.6d .00I5
Use (Neg Only)

Analysis Time .89 .30 .36 8.41 .0104
(Constant) 7.54 2.46 9.36 .(J075

Regression analysis resulted in the entry of twenty

variables into a predictive equation. However, only the

first four variables entered contributed enough to the

change in adjusted R square and lowering of the standard

error to be ncluded in the predictiv e equat ion. The

results of the regress ion anal vs is a fter ent rv ot the tfurth

variable are shown at Fable I.
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The probabilities associated with the overall

F-statistic (.0001) and the individual probabilities

associated with the Beta coefficients (under Sig F at Table

1) are all statistically significant. That is, there is

evidence the Beta coefficients are not equal to zero and

therefore produce a meaningful linear rearession equation

(Ott 1988: 369, 378).

Multiple R of .88 displays a strong correlation between

the predictors and the dependent variable (Hedderson 1987:

105). In addition, the proportion of variance explained in

the dependent variable associated with the variance in the

four predictors is also high at .71 (Adjusted R Square).

The Beta column in Table I indicates the value of the

Ltandardized regression coefficients. Beta represents the

effect that a standard deviation change in the predictor

would have on the dependent variable. Based on the Beta

coefficients, Data Validity h3s the strongest impact on the

dependent variable, with Statistical Technique Use second.

Negative Feedback Use third, and Analvsis Time fourth.

T], ns tahJdardi zed beta ccc rf icie..ts appear in the

column under the heading B in Table I. The recr-ession

equation resulting trom this forward regression procedure is

"The jalitv Quotient": Predicted Stdndardized Ure,-on

ProductivitY Score = -2. l1(Data Validity) +

-] . 29(Sta tis t i cal lechn ique UseI + .84 (Customer Feedback [,sfo

- Negative Only) + .89(Analysis Time) + 7.54. The standard
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error in prediction is .51. Since the predicted score is a

standardized score (a Z-score, ranging form -3 to +3), a

standard error of .51 is somewhat high, although not

unacceptable.

Also of imprtance in the equation are the effects of

each of the predictors on the dependent variable. Both Data

Validity and Statistical Technique Use have a negative

effect on the dependent variable. Negative Feedback Use and

Analysis Time both have a positive effect on performance

(the dependent variable). Each variable is discussed below:

Data Validitv_ The data validity variable is

composed of two survey items, 44 and 45. Survey item 44

asks respondents, on a seven point scale from "Strongly

AZree" (coded 7) to Strongly Disagree (coded I)if "Yo"-

organizations data system is more complicated than it needs

to be.' Survey item 45 asks (on the same scale) if "Your

organization's dat-a system does not seem to collect the

right kind of data." The negative beta weight points out

that the better performers have the data systems that are

more complicated and do not seem to collect the right kind

of data.

Interpretation of this finding is ditticult.

First, because it is counter intuitive, and does not aoree

with the findings t the literature review. One wouid

hypothesize that top p.,rformers would have an easyv to us-,

useful data system. Several auesses can be made as to why
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this f indi ng occurs. One hypothVesis we ild I)e tha-t th, ide a V

svstem current ly in use is in fact tooi complijcdtedl and doues

not collect the rir-Fht kind1 of data - andi that ihe toi)

performers realize '-his and deal with it in an appropriatef

mainner. Another would be that the survey respondents

interpreted ti-e que-st ions diif-erent I; than thev were

nt n~edhoweve r, the r-elijab il1ity v r th-e varijablIe w.-ts

co in ani. case t he rasponds nts viewed the iteoms in -i i-i i rI

cons ist ent m itine r

Statistical Techjtique IUse. This varianie onss

of one survey item, 1 20. Also (-ni the sa-me- s-cale tram-)

''Stronvly Ag-ree'' to 'Stronclv Disaizree", thiF itcm -scsit

r-sIpoleits believe "StatistIical ( quzt l cv corntra Inul -, en I( l

be used and understood by QuaIi tv control/Qua lit';Asuac

iaersonne I (exLoer~s in the Qu j- 11. sio)' litf ngtIy

heft i weighit for- this itfeM al11. tidit5 ;lr) xpr

)P In i on as t(oiind( i n thei( I i ter-a ltrte rev l tA. 'I"1 i S i 11i i :I

P () i ts ouit tha t the miore, respondent S he( I i evNe stfAt i st .

o ii 11 c n rolI is i l v f r- I 1 pi Iv r tt 1"t"~ if

I 1 '' 1 11 ri'c,. t ii rl t ) 1) s' i .- whN i - ti

t ~ t c l L ni r-; I oce hn iquiis' h, p 1 - 11



been insitticient 1Y trained, or have seen l ittlIe

demonstrated use of statistical process control in their

work setting.

Another reason for this finding could be tha-t the

top performers (are right in believing that statistical

quality control is better left in the hands of experts.

Whatever the reason, the top perfcrmers in the sur'e-vedi

gTrouips believe that statistical process control is better

left in the hands of qual it,%, control experts.

(:ostomer Fe-edback use _(Negat ive- Only). [h is

variable consists of one survey itemn, 14.The su r vey v IM

as ks i f "The onlIy t ime you hear a bou t a cusEtonme r i s

something bad h3s jus;t happened. "The be-ta we i~zh f cr this

itemn is as expecte-d: those who answered in a more posit;\e

maniner, responding towaird the ''St ronspv 1)i sazr(e'' end ()f

sicaie, wore the better performers.

AnlyiT'ime. ThiLs variable als-o corisis;ts or

onP one survely it-em. -55. The surveyv it em -isks it the

respond-nts belIi eve 'Time lost t ryin'i! to resolve\' th,- Lauso

of a problem is eslvregal -tned.' The posit ive(- bet 1 W(io ,ft

tor tl 5 survev it em is al[so as expe-(ted. rhos-e resl)ollde-it

hfelie'i ng h'At t ime l ost trYing to [20yeprobhlems, is

eos ilv regained were the bettffir o--r- f o rmeri-s.

S) (-: I- i I i n) I f i rig fe r' I orm1)A lICe L eve Vf s i S rir i



prediction of differing levels of quality performance. The

dependent variable was again (as in the regression analysis)

the standardized (Z-score) Oregon Productivity fatrix Score

(Appendix E). Results of two separate discriminant analyses

are discussed below. These results are based upon analysis

of data available fr ,,m the 21 groups with Oregon

Productivity Scores. The same variables excluded trom the

regression analvsis (Appendix F) to avoid multicollinearitv

problems, were excluded from the discriminant analyses.

Table 2

Results of Discriminant Analysis ;gI
(Top 50%f to Bottom 50%)

Standardized Canonical Discriminant Functions:

Variable Funct ion

Goal Realism -1.80
Data Use -1.77
Trust 1 .68

Performance Obstacies 1.67
DaIta Validity 1. 2)
Training Aiequ':i('y '

Ihe tirst discriminant ana!ysi s tocused on

discriminatinV between the top 50 per cent vert,)rmers i those

with standardize-l Oregon Productivity .Scores greater t i0.on 'Ir

e(ual to 0) and the bot tom 5o oer c:elIt (tlhose with

standardized scores less than 0). Table 2 clmmrariZeS t lh'

() 3



results of this discriminant analysis. Variables are listed

in order of their relative importance to the group

separation based on the absolute size o: the standardized

canonical discriminant function.

One discriminant function was calculated with a Chi

Square of 13.03, significance of .04. SPSS procedures

perform an internal check of prediction ability, cross

checking predicted group membership versus actual arouD

membership. Prediction accuracy was 86%, with 20 out ot 21

groups accurately classified.

A second discriminant analysis was performed to

separate out those variables that would predict the to-- 25%

performers or the bottom 25% performers. Again, the

standardized Oregon Productivity Matrix Score was used as

the dependent variable. Results of discriminant analysis

number two are at table 3. Variables are listed in order ot

their relative importance to the group separation based on

the absolute- size of the standardized canonical discriminant

function. Unlike the beta weiht in regression analvsis,

+he sign of tho standardized canonical discriminant function

does not portray the direction of influence by a predictor

on the dependent variable (Hedderson 1987: 133).

Fot the second analysis one discriminant function was

also calculated with a Chi square of 14.202, significance of

.00. Three predictor variables resulted in a predition

accuracy of 100%. Removal of another variable (lita
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Validity, with the smallest standard canonical discriminant

function ) from the equation resulted in an insigniticant

Chi square (significance of .21), casting doubt on the

ability of just two variables to accurately discriminate.

Table 3

Results of Discriminant Analysis iF2
(Top 25% to Bottom 25%)

Standardized Canonical Discriminant Functions:

Variable Function

Job Specificity -2.02
Goal Clarity 1.86
Data ValiditY 1.26

Diff e-re-ncesBetwe-en_ (3ou!ps. Onewav analysis at

variance was performed for each of the 57 variables to

determine if the 26 groups diffeTed in their mean responses.

If there was a statistically signiticant ditterence for at

least one group (using the F-statistic at a=.05) a T-testz

(Fisher's Least Squared Difference) was performed to

determine which Vroup's means were significantlY different.

A summary ot the analysis ot variance procedure for each

variaible are at Appendix F.

The hypothesis test used for each variable was

idenfical and is as follows:
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Ho: All group means are equal.

Ha: At least one group mean is different.

Test Statistic: F-statistic

Rejection Region: Probability of F < .05

Using the above criteria, the only variables where

group means did not significantly differ are listed in Table

4.

Table 4

Variables Where Group Means Were Not Significantly
Different

Variable Mean S.D.

Continuous Improvement 5.25 .35
Self Expectation 6.10 .27
Personal Commitment 5.91 .20
Problem Analysis 3.34 .30
Analysis Time 4.17 .36
Goal Realism 4.33 .28

Stake In Goals 5.57 .27
Training Adequacy 4.84 .2')
Performance Obstacles 4.18 .22
Control 3.21 3
Expectancy 5.61 .25
Negative Feedback Immediacy 558 .31
Statistics Technique Practicality 4.50 .31
Program Objective 3.23 .25
Statistical Technique Use 4.94 .36
Actual Quality Level 3.86 .34
Customer Emphasis 4.93 .12
Change Based On Customer 4.42 .25
Work Consistency 2.80 .33

Self Reported Quality Measure 6.14 .18
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Included in Table 4 are the mean scores and standard

deviation (across all) groups for each of the variables.

All variable scores were converted to a seven point scale

for ease of comparison with other variables.

For all other variables the F-statistic was

significant. Analysis of variance results for all

variables, and the individual group means and results of the

T-test (Least Squared Difference) procedures for variables

with significant F-statistics are at Appendix F.

It is important to note that all survely items were

coded to reflect a positive slant for all st.atistical

procedures. So. when interpreting mean scores for any one

variable, the higher the score, the more favorable is the

response (in terms of its hypothesized effect on quality).

The analyses of variance were performed to help

determine if the survey questions were written in such d

manner as to differentiate between responses of different

groups. For 44 variables, there is statistically

significant evidence that groups do differ in their

responses. There is insufficient evidence to support the

difterentiating ability of questions in only 20 of 04

varidbles (as shown in table 4). However this couid mean

that groups in fact do not differ in their responses, not

that the survey items are incapable of discriminating.
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Summarv

Data analysis resulted in a predictive equation for

quality performance (Quality Quotient) through regression

analysis. Although the regression analysis findings did not

totally agree with quality expert consensus on the direction

of influence on several variables, the strength of influence

was confirmed by the strong association of the predictors

with the dependent variable evidenced hy the high multiple R

and R Squared statistics.

In addition, several other variables were pointed out

as strong discriminators between differing levels of quality

performance through discriminant analysis.
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V. Results

Chapter Overview

This chapter provides a summary ot the results as they

relate to the research questions and makes recommendations

for further research.

Research Question 1: What Elements _Contribute to

Organizational_Qualitv Development?

The literature review identified a multitude of factors

which are reported to affect quality performance. There _ire

common elements in many of the references used, but it is

clear there is no universally recognized model. From tho"

literature reviewed for this research, and the tartor

analysis performed, 153 separate survey items were

developed. These survey items c grouped toaether into 57

variables through the use ot factor anai>vsis.

Phe oriyinal I5- survey items were too many" to be op

complete use for the researchers. It was also too many t(J-

SPSS statistical procedures to handle efficienty (S,,'S, c,,

only handle 7- items at one time r,)r factor analvqis, in

addition, there is evidence that many or the tactorq be

highly correlated to eaich other- couid be combined ror- ruftlir-

studies. In fact, fourteen factors (possible predictors)

wore eliminated from the regression and discrimin,11t

,1Ia [vses because of hi-h torreli ion with i anot. r pr:-d ic-tor.
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The authors recommend that future research take a rwvr-i

focused, n~ rrow approach. Rather than identify as mnyn

possible predictors as can be found, research should be

conducted into the relationship between specific

predictors and quality performance.

Research_ Questio-n2-: H-l~ow .can -these Elements Be ea-sure, it, -A

Quan! itat ive_ Manner?

Eac-h of the elements identified appe-Arero to have

attitudinal and/or behavioral aspects as soci.ated w ii~h it A

sur-vey instrument was thererore developed fo colle-ct (Ilit i orl

each ot the e lemnents f or each groulp

>lIanv re sponidents reinorted the surveyv was taor lorn.

Fuiture studies should consider adiii;nisterin,, on! v mtert ion!i

of the inst rumnent tco measure spec it ir aspects ot

performanrce.

Re searich _Quest ion 3: Can Att_ itiudi nal Diftterences be rmouno

i Or-ani zations with Differing Oiua! ity l-etrneLovo is'.

The survey was vgeneraIltv useful in quanit i fvinrm*

diffe rences aimoriuz gromips. A few factor s- did noqt-

diffe-rentialle we] 1 Ibut- it is dit i cult t o dettermie wue ~ her

tiiis is duze t o thei i r -rPIev a Tic f ti e ti ( o r , to t iie

PC)S 1 h i I i t -v t ha t thei re( wai ; tio i Viai I d f ft i rei - ri (1roun

at i (Id0 es r IeI i i r- s t- or- t. h e ac ar- r- t o 0 imh i ut t N n



Because some of the items did not demonstrate the

ability to differentiate among the surveyed groups, it may

be possible to shorten the instrument. Further research in

other org-anizations should be conducted to determine it

there are factors in the current instrument which do not-

differentiate among groups; these items should eventuallY be

removed -from the survey.

Research Question 4: CanThese Differences be ibsed t,-

PredictQuaity Performance or Differentiate Between

Oraanizations of Differing1 Performance Levels-

T he_ Pr e dic t ive- _Mod-el A tour factur mi-odel was dIerived

from the regression analYsis to predict quaility perrtormance:

Data Validity, Statistical Technique Use, Customer '-edba-V

(Negative Only), and Analysis Time.

Both the Customer Feedback U,; (Neqat ive On v) and

Anaiysis Time wer, positivei.y related to the ioertorm.!no-

indicator. This reflects the expected customer orientaitioii

of the work gzroup (the only time theY hear ab~out cuistomers

is not wiien some thing bad~ has just aped ndti

exoec ted at Ij iude toward penid i ni time to sol \',e vrobj ems

(time ic'st +r~gto solve problems is easilyreind.

The first two facters (Data) Va iiitv and St'It ist i cot-

Technriquie U~se) , however, were nef-at ive lv corre I it d with

pertorm ince; these resu ifi t re -ontrairy to the opinio nsw ot

expert-I in the field. [)ata aIidIt was i nteiided to mt-isuro

the complexify and arccuracy ot the, datai ivstem. THe hi, Iher
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performing organizations reported that their data svstems

were more complicated than thev needed to be and that these

complicated data systems did not seem to collect the right

kind of data. Perhaps another series of questions should be

asked to fullv understand these findings.

!. Do the organizations even use these systems, or do

they use other (manual, or even personal computer) systems?

Is there a need for "a second set of books" in an

organization plagued with an antiquated automated system

which is not responsive to quality requirements?

2. Or. is quaiitv reallyv very simpl e wit h onl Y a few

pieces of data recuirod to effectively, perform?

3. Or, are the best organizations in this study st ili

in an infant stage of quality performance where the

emotional high of early success has taKen place but the hard

reality of continuous improvement has not Yet been

discovered?

Further research is indicated to determine the reason

for the findings.

The Discriminate lodeI. Six variables were found to

discriminate between the upoer 50. and the lower 50'7 or the

groups in the study: Gna il Realism. Data Use, Trust,

Performance Obstacles, Datai ValiditV, and Trining .,\dooua-,-V.

The ahilit v of these predictors to discriminate stlc~es

Ih--t hi glier- perrtorminz orcanizat ions have cr 'Atd an



environment of trust, have set realistic goals for

performance, have identified and removed barriers that

inhibit performance, have provided adequate training on how

to do the job properly and have established a system which

allows employees to monitor and collect meaningtul ielta on

their work and problems.

Further research is indicated to test these hypotheses

since discri.minate analysis does not reflecr the direction

of the relationship of each variable.

A second analysis was performed to discriminate between

the top 25% and the bottom 25% of the work groups. Phree

variables were sinificant in this approach: Job

Specificity, Goal Clarity, and Data Validity. This would

tend to suggest that work groups where people know exActly

what is expected of them, understand how their work relates

to the organizations mission, and have valid data to

determine the results or the work are the highest

pertormers.

AMain, further research is indicated to, test the

direction and strength of thoso \ariables.

S imina ry

This chapter summarized the findings or this 'li -I nd

made several recommendations for further rosearch. .\i tili_1h

the a tih)rs did deve lo a predictiv tormo Ja tor pi ] itv

D*t-ftormIIdnce (The Quit litv Ouot-ieli ), the dir ec ion o

influence of two pro di rors ( i)ata Validitv and Stat isti 'al
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Technique Use) were not as hvpothesizod by miuaiitv ex-Merts.

Further research was recommended to find out the reason why

the influence of the predictors was not as hvpothesi:'ed.
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APPENDIX A: Survey' Ins trurnc-nt

INSTRUCTIONS

This questionnaire cotfains 153 items (individual "questions"). All

items must be answered b- filling in thH appropriate spaces on lo:
machine-scored answer snie,.ts proviied. lf for any i-011 ,ll dc 'i& fird
an answer that fits your situation exactly, use the one thAt is clcse.st
to the way yon feel. There are no right or wrong aswers.

Please use a "soft-leAd" (No. 2) pencil, and observe the foliowing:

I. Make hea.. black marks that fill in the space oi the ,r.,r v*
se ect.

2. Eras-e cleainly an'y answers voi; wish to change.

3. :aiak no striv markings of iny kind on th anser Theet.

i. Do not stank,. fold, or tear the answer she-t.

Dr NOT fill in your name on ,ny sheet. This way your in:We'rs ii i
anonmous .

E cl answer hi cclc has 10 sua-es (nunnered I t rough l ) !r I I -It
scale. [he questionnaire items norma lv rceuire an ,lns'Ati troll 1-7
only, therefore, you wi!l rarelv reed tu fill in a space n,:itcr'' , .

or 10. Ques,tionna ire items ire inswered by mrking th.e p!rq)ri )t
space on the answer sheet as in the f)llowinp e'ampoe

= Strongly diSaIree Sli h f t l re

2 = 1or.,ttl, disa gree = Moll a lv .ree
3 = Sligrit disagree 7= St ,,n !l arM.

e It it ,r I r t r is, grte

S, nole It, 5 1

Tn x'' '',, uti,,l, ra-t,.!Iv ,Itfree with sitol-D ' itonIr 1, \xi ,t!i l'ti. ,:.

tir n cv ' (,tv hft f0 f't; (i t ' e n U t It t rtxA'^ I- 'sh,','+ tr" Uhe j it to itO,. m ' ,snpl,, jt,'in I.'

i ;k" ', ill[ ; i t," 1 , l '-w," "rj lmt ! l V I': i t 2 * '. ' '',-. '1 It . ' A " 0 i k' 7

[r-. ;
i

" 'r:r'l !1 1 11 TI 7

" 1rW



SURVEY QUESTIONS

This section of the survey obtains information about your backgrouod.
The information requested is to ensure that the groups you belong to
are accurately represented. not to identify you as an individual.
Please use the separate response sheet and darken the oval that corre-
sponds to your response to each question.

1. Total months in present job position.

1, Less than one.

2. One to five.
3. Six to eleven.
4. Twelve to seventeen.

5. Eighteen to twenty three
6. Twenty tour to thirty six.
7. Thirty seven or more.

2. Your highest education level.

1. Non-high school graduate.
2. Higb school graduate or eq,!ivalent.
3. Less than two years college.
4. Associate Degree or eciiivalerit.
5. Bachelors Degt-ee.
6. Masters Degree.
7. Doctoral Degree.

3. How many people do you directly superv-_e?

I. None.
2 One.
3. Two.
4. Three
5. Four or five.
6. Six to Eig1ht
7 N4ine or more.

What is "our aoe.

1 ,'nder 21
' 21 t} 30

3 '41 to 40
If 14 7) 1o S

t 1 o 60;
t)l

mlnmmm r )\m - -*



5. What is your pay scale2

1. WG 5. GM
2. WL 6. Officer
3. WS 7. Enlisted
4. GS

6. What is your pay grade (civilian or miliiarv)?

1. 1 or 2 6. It or 12
2. 3 or 4 7. 13 or Hilghe
3. 5 or6
4. 7 or 8
5. 9 or 10

7. Choose the answer which best describes your involvent"n in grout
problem solving tedms.

i. I am currently a member of a Process Action Team !PAT). a Cc rr,,c-
.ive Action Team (CAT), a Quality Ci rcie (U(), or ,ther iru ou prbl-Aem
solving team.

2. I have been a member in the past ad would eagerl pojrticipatt,
, ga i n.

3. I have been a member in the past and I hope i an never ,skeo i
participate again.

t. T have ne\er participat -d on a group problem solving t nm.

8. urret: t vctdiI[ \ oe FS Of goveirnm,;rlt ser vic,.

]. 1lcss thin1 o el(,.
(O)n to fiv,.

3. Six to eleven.
'4. T.,e ' to-y srventeetn.
.5. Ei-hteen to twenty three.

.]entv four to thirty1 six.
7. hirt v sfe\tn or more.
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1. LEADERSHIP

This section will ask for information about the ledlers in your or-gani-
zation. Primary intention is to determine if leadership emphasizes
quality as part of the company's value system, through both personal
action and through demands on employees. Use the separate response
sheet and darken the answer that corresponds to your response using the
scale provided below.

I = Stronglyv disagiree .5 =Slightly agree
2 =Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 =Strongly agree
4 = Neither agree nor disagree

9.Your supervisor makes you feel free to talk to him/her.

10. Your supervisor is frank and candid with you.

1.1 . Your supervisor encourages you to let him/her know when thin-s go
wrong on the job.

12. The communication between youl and your supervisor is good.

13. Your supervisor is open and honest with you.

14. You are free to tell your sunervisor that you dis.-Agre e with
him/her.

15. Your supervisor is willinq to tolerate argumients and give d fair
hearing to all points ot view.

16. You are receivingr information from the sources (for exaiiple rrnin
senior supervisors, coworkers, se~nior- management , news letters) tht vni
pref er.

17 Yiou receive a lot of support from people in youir organizat ion.

18.You are receiving informiat ion at thet saome time von need it-.

19. Yo)ur (-pi nions make a di fferenice inl thie l\to dayv dec isioan~s h
affect your- job.

20. You cain texpect tht su- I' 'Oi Mo Ak w ill be heard and sr
ouslv conside-red.

2 1 . Th i.s orga)ni zat ion i s ai waivs in~ t o%"a Id t ho deve o pjn t t ) new
ainswers.

22. In your or-,ani zat i r. peap piero ailowed t )t F tr% to save -h. ine
proble (m i it di f ft e rntf wayvs

2't. (7 reat, ivi t y i s en c ou rage,4d i ii .%()i r or-,-,,i i 'n rl

'24. People in '.our irai .t Jil 'r ko sS iUl1LI14 tot, tfreS. HOW

ways, ot loa i rig -it io hi ems.



1 = Strongly disagree 5 =Slightly agree
2 = Moderately disag~ee 6 =Moderately agree
3 = Slightly disagrLe 7 =Strongly agree
4 = Neither agree nor disagree

25. People in your organization are always trying out new ideas.

26. Your organization is Open and responsive to change.

27". In your organization, people try new approaches to tasks, as well
as tried and true ones.

28. Managers in youx- organization are always thinking about the ful-
ture.

29. Managers in your organization are more interested in their own
success than in the success of the organization.

30. Managers in your organization seem to have a clear understanding
of their responsibilities.

31. What happens in your organization is really important to yiou.

32. Continually improving wsork results is an unrealistic goail.

33. Your boss should be satisfied with the output ot \our work cente-r.

that is, continually looking for improvements to work methods is a
waste of time.

34. In this organization, vou don't seemi to have time to do things
r i ght..

35. For an increase in qual ity, there is a decreaso it)rdctix

36. Your supervisor expects perfection in your- work.

37. You expert perfection in your work.

38 . Your organization exporcts perfect ion from ill its e-mpl ovetes

I=Non-existent 5 = Good
= Extremelv 'Wezk 6 = Excellent
= Weak 7 = Outstanding

4= Average

Using the ;c-ile above, please raite the fol lowing:

39. Your o-g~uti zi t ion ' s ove rall comm i tmn to prodl iilg qi ii I it vwirk-

40. Top li-,jdersh ip's commui tment to quali ty.

/4 1 . Y our sitIpe-r% i ior ' s c()m it tmen t to () quO I i.t .

42. Your (,-workers' r:(iflfwjtm0i to cquali ty.

71),



I1 Non-existent 5 = Good

2 =Extremely Weak 6 = Excellent

3 = weak 7 = Outstanding

4 = Average

43. Your commitment to quality.



II. INFORMATION AND ANALYSIS

This section will test the scope, validity, use, and management of data
required to enact a total quality systcm. Also, the adequacy of the
data and information to support a prevention based approach to quality
is examined. Use the separate response sheet and darken the answer
that corresponds to your response using the scale provided below.

I = ,Str,-gly disagree 5 = Slightly agree
2 = Noderately disagree 6 = Modera-cly agree
3 = Slightly disagree 7 = Strongly agree
4 =Neither agree nor disagree

44. Your organizafion's data system is more complicated than it n.eeds
to be.

45. Yo,r organization's data system does not seem to collect thu right
kind of data.

46. Data is collected on all important aspects of your work center.

47. Your organization can usually get the data you need to determin,
the cause of problems.

48. The data used to evaluate your work center is accurate.

49. You understand what type of data is collected on your work center
and can explain what it is used for.

50. When you need information you can rely on getting it promptly.

51. When a problem occurs, thu data is readily available to determine
the cduse.

52. You always collect data and keep records on your work.

53. When you identify a prohlem you can get the data you need to pro',-,
your point.

54. It a problem occurs in your work center you don't waste a lot ot
tijme worrving about why it happened, you just tix it ind get boack to
work.

55. Time lost trying to resolve the cause ot a proulpm is easiiv
regained.
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III. STRATEGIC QUALITY PLANNING

This category examines the inclusion of quality improvement planning
into overall business planning, to include the area of goal setting.
Use the separate response sheet and darken the answer that corresponds
to your response using the scale provided below.

1 = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

56. You know exactly what is expected of you in performing your job.

57. You understand clearly what your supervisor expects you to accomrn-
plish on the job.

58. What you are expected to do at work is clear.

59. You understand the priorities associated with what you are e.:t-
ed to accomplish on the job.

60. Top management clearly communicates how it pans to achieve ,:entIr
goals and objectixes.

61. You know exactly how attainment of work center goals contributes
to the attainment of mission objectives.

62. Your supervisor clearly identifies those work processes that need
improvement.

63. You understand exactly how your work impacts the attainment of
work center goals.

64. Your organization's goals are often unrealistic.

65. It takes a high degree of skill to attain the results expectod in
your organization.

66. Your supervis,r almost clways supports your personal work oi S.

67. Your organizatio,.'- goals make a lot of sense.

68. You have i ersonail stake in your organization's ettectivene";s.

G). Goals and objectives are necessary, but do not havr much to do
with everyday operation of your work center.

70. It is a waste of time to review goals and objectives periodically,
as precise plans are never really laid out to ensure their accompiish-
ment.

71 . It is much easier to work alone, or with peoplo vou don't know
well.
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1 = Strongly disagree 5 =Slightly agree
2 = Moderatelv disagree 6 =Moderately agree
3 = Slightly disaaree 7 =Strongly agree

4Neither agree nor disagree

72. Your peers are more committed to work center goals than y'our
supervisor.



IV. HUMAN RESOURCE MANAGEMENT

This category examines the companies efforts to develop and utilize the
work force potential for quality and to maintain an environment condu-
cive to full participation, continuous improvement, and personal and
organizational growth. Use the separate response sheet and darken the
answer that corresponds to your response using the scale provided
below.

I = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 Neither agree nor disagree

73. You have all the skills you need in order to do y'our job.

74. You have more than enough training and skills t:o do your job well.

75. You do not have enough training to do your job well.

76. Your special skills and talents are not used in y'our present job.

77. You feel personally responsible for the work you do on your job.

78. You deserve credit or blame for how well your work gets done.

79. Worker involvement in planning, implementing and evaluating work
center activities is a necessary ingredient in attaining excellence.

80. You often make suggestions for improving work conditions and
processes.

81. Management encourages, and often discusses with the work force nt-A
ideas for improving how jobs are done.

82. You have little control over work center activities.

83. Rules and regulations of your organizaLion often hinder vcur
performance.

84. Your ideas for improving work conditions and proc-,sses are ottc
implemented.

85. Your personal effort is key to viir work center's performaic,,.

8 6. Efforts of vour work center are ke' to the slccess of ,()1)r orO'ini-
zation's Quality Program.

87. halrt work results in better performance.

8 8. In your organ ization, those who contri but e the miost et. the best
rewards.

89. Your supervisor consistently rewards top performers.
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1 Strongly disagree 5 =Slightly agree
2 =Moderately disagree 6 = Moderately agree
3 Slightly disagree 7 = Strongly agree

4 = Neither agree nor disagree

90. Your supervisor trusts you.

91. Members of vyour work center are encouraqged to assess each other's
efforts with an dim at improving your work center's performance.

92. You trust voiir supervisor complete!-y.

93. When maiiagement say,,s something vou can reallv belie':e it is trule.

94. People in your organization will do things behind your haick.

95. Your organization cares more about money, machines and pni itic s
than people.

96. Your organization -will take advantage of vou if you ,,ive it
chance.

97. You know exact>-. whait is expected prior to undert.akin,, an%; z-o it-
ic task.

9.When working with others, vaui know exact lv what- is eteVdo
them prior to undertaking i task.

99. You know who makes the decisions in your oroanization ind liow t ~:e
decisions are reached.

100. Your most. frequent feedback is criticism.

101. Your supervisor provides immeiiiate teedback when wc rk rs r

good.

102. Your siipervisor provides, immediate feedback when results are co

1 0'3 . When youl do somiofhing wrong, you c-all tell I Nobody net'dls to noitit
it out.

104. 'lost people do not have the initiative to do that tl~l ift
extra needed to really do thp jot) right.

105. 'lost pene muist be forced to do more than just whalt is eoird

106. People in your organization are always searchinog for I r lhne
wavs of looking at problems.

107. In your work center there izs a great deal of opportunitv to he
involved in resolving problems that affect yiour work cent or

103 . Informat ion il cross teed bet ween work cent ers and epr ensi s
encouragedl and i s of ton us el for problvin solIving.

85



I = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

109. Honest, open conununication exists between all levels of your
organization.

110. Management iz deeply involved in group problem solving with the
work force.

ill. Management promotes and often requires meetings with your cowork-
ers to discuss job related issues/problems.

Use the rating scale below to indicate how often each performance
obstacle or constraint poses a problem for you.

I = Always 5 = Rarely
2 = Very often 6 = Very rarely
3 = Often 7 = Never
4 = Sometimes

112. Job induced constraints (factors in the actual makeup of the Jo
itself such as machine breakdown, inadequate tools and supplies, etc.).

113. Communication obstacles (restrictions in communication with
others important to getting your job done).

114. Administrative or policy constraints (rules, re~gulatiers and
requirements that make it harder to do a good job).

115. Work group constraints (actions or attitudes of your immediate
work group that make it harder to do a good job).

116. Supet\wisor consitraints (actions or attitudes of y, , imu,,,inj :
supervisor that make it harder to do a go& job).
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V. QUALITY ASSURANCE OF PRODUCTS AND SERVICES

This section examines the approaches used for total quality control of

goods and services based primarily upon process design and control, to
include control of procured materials, parts and services. Also exam-
ined is the integration of quality control with continuous quality
improvement. Use the separate response sheet and darken the answer
that corresponds to your response using the scale provided below.

I = Strongly disagree 5 = Slightly agree
2 = Moderately disagree = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

117. Your organization neods more inspectors.

118. You have no problem obtaining the tools, equipment and suppl ies
necessary to do your job.

119. Usually, when there is a problem in your work center, it is
blamed on the workers.

120. if you make a mistake another worker is usually asked to corrert
it.

121. You are held accountable for your mistakes and are required to
take action to prevent their recurrence.

122. Your organization has so many problems it will never be able to
solve them all.

123. The results of audits and inspections are used to punish bd
org.Anizations.

124. Statistical quality control techniques are only theoreti;-al and
not useful in practice.

125. The objective of your organization's quility control program o-e
met when product sycciticItions are met (when 'our wolk is witnhin
acceptable stiindards).

126. Statistical qutlity ,-ontrol should only be used and lindursi nd b\
Qua l itV Control /iil it'v Assuri ice )ersoitnei (experts in t be Qlia it v
D)i is iol).
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VI. Q-ALITY RESULTS

This section examines quality and quality improvement levels as com-
pared to expectatiois and competing groups or organizations. use th,.
separate response sheet and darken the answer that corresponds to your
response using the scale provided below.

1 = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

127. Complaints are rarely ever received about the work of your organ-
ization.

128. The results of work in your organization meet your customer-
standards.

129. Outside groups often wonder how you are able to perform so well.

130. Your organization is the best it has ever been.

131. In your organization evervone knows how important it is t: do
hi ngs right.

132. Your organization has changed so many things it i,; a wonder vct,
do anything right.

133. in your organization there are so mvny things that can g wrong|
that there is no way to avoid all of them.
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VII. CUSTOMER SATISFACTION

This category examines respondents knowledge of the customer, customer
service system and responsiveness, as well as current level and trends
of customer service. Use the separate response sheet and darken the
answer that corresponds to your response using the scale provided
below.

1 = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

134. Most of the customer complaints you receive are frivolous.

135. Your customers have the right to call and talk to the Dersn who
did the work if they are unhappy about it.

136. If a customer complains about something, immediate action is
taken to identify the problem.

137. Your customers do not understand the problems you have. ff they
did, they would only complain about the big things.

139. Customer satisfaction is just another set of 'buzzwords' and for
the most part receives only "lip service."

139. You are given the authority to do whatever is necpsslrv To satil-
fv the customer.

140. Customers are given the fastest possible feedback to thteir (iues-
tions.

141. Customers can count on getting the experts to answer their qu,.s-
tions.

142. It is easy for the customer to get in contct with the experts.

143. Customers receive courteous treatent from your orginiz,tion.

144. Customers know what your work center d',.0s for them.

145. Your work center has the reputation ot being trustworthy%, hl it,.-
able, and honest in dealings with others.

146. The most important measures of your performance are obtintd
through customer feedback.

147. You always receive information o'i c:., ,mer react ions (good or
bad) when it involves your work.

148. The only time you hear about a customer is it something had ha-s
just happened.
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I = Strongly disagree 5 = Slightly agree
2 = Moderately disagree 6 = Moderately agree
3 = Slightly disagree 7 = Strongly agree
4 = Neither agree nor disagree

149. In this organization, you often make changes based on inputs from
your customers.

150. You know exactly how many customer complaints your organization
has received in the last month.

151. You know exactly what percentage of work done by your orwanizi-
tion receives complaints.

152. The results of work performed by ,,our work center depend greatlv
upon who performs the work.

FINAL QUESTION:

153. On a scale of 1 to 7 (one is the worst and seven the best) pleasp

rate the quality of your work.
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APPENDIX B: Variable Listing]Results ot Factor Analysis

Survey Section I/Items. 9 to4-3:

Variable Items
Supervisory Communication 9 to 15
Corporate Culture 16 to 28, T(
Commitment 36, :38 to ,2
Continuous Improvement 32, 33
Management Interest 29
AI i gnment 31
Frustration 34
Quality vs. Productivity 35
Self Expectation 37
Personal Commitment 43

Survey Section II!tems 44 to 55:

Variable Items
Data Avaiiabilitv 46, 47, 'W, 5J. 5!
Data Use 4'). 52. -
Data Validity 14'4, 45

Problem Analysis 54
Analysis Time 55
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Survey Section IIl/Items 56 to_727:

Variable Items
Job Specificity 56 to 59
Goal Clarity 60 to 63. 6o, 67
Goal Realism 64, 69, 70
Goal Difficulty 65
Personal Work Goal Support 66
Stake in Goals 68
Goal Commonality 71
Goal Commitment 72

Survey Section IV/Items 7t3 o 116:

Variable Items
Participation 81, 84. 91. 93.

1U6 to IIl
Supervisory Relations 88 to 90, 92. 1u
Trust 83, 94 to 97, 1011
Training Adequacy 73 to 7.5
Performance Obstacles 113 to H o
Personal Responsibility 77, 78, H5, 86
Role Clarity 97 to 99
Initiative 104, l05
Skill Utilization 76
Involvement 79
Active Interest in Improvement 80
Control 82
Expectancy 87
Negative Feedback Immediacy 102
Resistance to Feedback 103
Job Constraints 112
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Survey Section VZItems 117 to 12o:

Variable Items
Inspector Adequacy 1 17

Resource Availability 118
Blame 119
Accountability and Correction 120
Accountability and Prevention 121
Attitude Toward Problem Solving 122
Inspection Use 123
Statistics Technique Practicality 124
Program Objective 125
Statistical Technique Use 126

Survey Section VI!Items 127 to 133:

Variable Items
Perceived Quality Level 127 to 131
Actual Quality Level 132, 133

Survey Section VIILItems 134 _tc 153:

Variable Items
Customer System Respc 3iveness 136, 14) to 1I,5
Knowledge of Customer System 150, 151
Attitude Toward Customer System L34
Customer Access 135
Complaint Knowledge 137
Customer Emphasis 138
Authoritv 1.;9
Customer Feedback Importance 146
Customer Feedback Use (Pos r.r Ne-) 147
Customer Feedback Use (Negative Onl\') 148

Chainge Based O, Customer 1')
Work Consistency 152
Self Reported Qualifv t leasure 153



APPENDIX C; Results of IReliability Analysis

Survey Section I/Items 9 to 43:
Reliaoilitv

Variable Items .Alpy
Supervisory Communication 9 to 15 .95
Corporate Culture 16 to 28, 30 .95
Commitment 36, 38 to 42 .81
Continuous Improvement 32, 33 .04
Management Interest 29 N/A
Alignment 31 N/A
Frustration 34 N/A
Quality vs. Productivity 35 N/A
Self Expectation 37 N/A
Personal Commitment 43 N/.\

Survey Section IIZ!tems 44 to 55:
Reliability

Variable Items Al a
Data Availability 46, 47. 48, .86

50. 51
Data Use 49, 52, 53 Wi
Data Validity 44, 45 .65
Problem Analysis 54 N/A
Analysis Time 55 N/A
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Survey Section III/Items 56 to 72:
Rel iabi 1 itv

Variable Items Alphd
Job Specificity 56 to 59 .91
Goal Clarity 60 to 63, .84

66, 67

Goal Realism 64, 6'), 70 .61
Goal Difficulty 65 N/A

Personal Work Goal Support 66 N/A
Stake in Goals 68 N/A

Goal Commonality 71 N/A
Goal Commitment 72 N/A

Survey Section IV/Items 73_to 116:
Re 1 iabi 1i tv

Var iab I e Items AI loha
Participation 81, 84. 91, .90

93, 106 to 111

Supervisory Relations 88 to 90, 92, .83
101

trust 83, 94 to )7, .74
1O0

Training Adequacy 73 to 75 .82
Performance Obstacles 113 to 116 .7t

Personal Responsibility 77, 78, 85, 86 .67
Role Clarity 97 to 99 .78
Initiative 104, 105 .80

Skill Utilization 76 N/A

Invo l vement 79 N'/.
Active Interest in Improvement 8() N/A
Control 82 N/A

Expectancy 87 A
Negative Feedback Immediacv 102 N/.A
Resistance to Feedback 103 N/A
Job Constraints 112 N/A
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Survey Section XJItems 117 to 12o:
Reliability

Variable I t eros AIpha
Inspector Adequacy 117 N/.N
Resource Availability 118 N/A
Blame 119 N/A
Accountability and Correction 120 N/.
Accountability and Prevention 121 N/A
Attitude Toward Problem Solving 122 N/A
Inspection Use 123 N/A
Statistics Technique Practicality 124 N/A

Program Objective 125 N/A
Statistical Technique Use 126 N/A

Survey Section VI/Items 127 to 133:
Re Ii ,ibi I it

Variab l e items A I ina
Perceived Quality Level 127 to 131 .69
Actual Quality Level 132, 133 .tC

Survey Section VII/Items 134 to 153:
Rel iati Ii tv

Variable I tems A I pha
Customer System Responsiveness 136, 140 to .85

145
Knowledge of Customer System 150, 151 .90

Attitude Toward Customer System '34 N/A
Customer Access 35 N/A
Complaint Knowledge 37 N/-
Customer Emphasis 138 N/.
Authoritv 139 N/A
Customer Feedback Importance 11+6 N/A
Customer Feedback Use (Pos or Neg) 147 N/A
Customer Feedback Use (Neg Only) 148 N/A
Change Based On Customer 149 N/A
Work Consistency 152 N/.A
Self Reported Quality Measure 153 N/A
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APPENDIX D: Groups with Available Ore-gon_ Produ_(-tivity%-
Matrix QOQIX_) Scores

OmX

GroupID OMX Score __ Standa-rdized

1 382 -1.17
2 440 - .81
3 497 - .45
4 616 1 .20
5 817 .30
6 706 .85
7 760 1 .19
8 543 -1.48
9 561 .21

10 300 -1.69
11 545 - .15
12 842 .46
13 950 1.16
14 491 1.04
15 675 .66
16 699 .81
17 493 -1.01
18 704 - .43
19 764 1.21
20 499 - .44
21 585 .64
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APPENDIX E: Predictors Removed from RegressionJDiscriminant
Analysis Due to Correlation of .70 or ureater
with Another Predictor

Variable Survev ItemQs)

Commitment 36, 38 to 42
Data Availability 46, 47. 48, 50. 51
Role Clarity 97 to 99
Self Expectation 37
Personal Commitment 43
Personal Work Goal Support u6
Stake In Goals 68
Goal Commitment 72
Active Interest In Improvement 80
Control 82
Resistance to Feedback 103
Inspector Adequacy 117
Blame 119
Customer Feedback Use (Pos or Neg) 147

98



4?FEAi: ~ es uits A: 13 ,!vs s i~r I arnc e in:~s : e re 22erE '5v

; arrdoie 5UoerVI5Cry : n a~.
a r' ~ a o Ie u o 5c mcn

50AC T SQ S 5: AE f:I' E'E

Sz'ML- .Q 5 ? ;'54i554 £2

£LV .'tsr. >, ;&

AA A I

S~t1 CF R~ Cf

- - . * - - - - - -

v I 3 k9

7~ ~ A:.. 45 J5 555 2

jd :s:455



Dr ao!e ,Cost . i f90r ve, eM .1t
kv ar anle ;rouo :

r

ANALIfSLS UCF

o 7F

S ET , -E EN ;u ? S - -0' 5-- - - - .-- - - -

.74,: . : 5 ;: t .

a, s . ,: 5 a a:: a 3 .:'

E EF

. .. . . . . . . ."W " - . .... .. ..~$~ ... ~ :. .

i7TWE. c;3ij., W-I, 3 '7 ! 2)

'4!T~I~5?',3?



A ALYS!S OF iA : ACE

-:w E - ;O? -T - -- ~~ -
-

-- 
- - - - -

..- 4 --- - - - -

-. - .- - .- . .- . . . .- . . ..-.- -- -.. . . . . . . . . . . . .

j4 I l ll I i III

I



var;aaie Personal Comitment
By iariabi Grouo ID

"ALSIS OF W4RIANCE

3UM O F F
S0UR8E D.F. SOARES $O3ARES 4R"3 P .

WITMMI GROUPS j5 6.39' .'

TOTAL 842 '4

. . . . . . . . . .-Z Y -.-. . . . . . . . . . . . ..- - -

'ir ;a e Date Avai:aOailI tI

Bv Variable R I D

ANALYEIS OF VARqANCE

33*0

FETVEEN GROWP 37 37-,, -385 .... C

wITEN GRO8'J 795 39.63 4 .P
THAL >33 35>'.5V

a £a *he

Av VNAL 1 3, e rA

A A S'.

E. . 3,;ARES "" 5 D P 3

> JE 7 §30393 355 IIal llL33



-- O~Y-- -- -- -- -- -- -- -- --

Sy U~lable WRr
A AL ES 'h VARIANCE

sug OF 1EAN
SOURCE 1.F. SviiARES SOUARES RA .

ETWEEN OUP0 S 27 435.U463 36. 2' 4.8

WrTKIN~~ 0R~3 ~ 5i26

TO28 U96.5SU

bO'2 J.F SU E5 S,02A6S kAT: Pu.

AOA L S :s ) 4. f

V h~ra e Groio I

8 ET K k 'lU p S 2 7 4 4U 2 0.::t



Variaoie j3b Soeci:ic!ty
By Variable GrooD ID

A0ALYSIS OF VIAR1C

HIM OF

BETWES RQOS
Wl7HI.N GROUPS 32 '.2 .6 7 N.7

TOTAL *3.) :194.4.q

Var!a Ie ;o a. r 'v

By iariao'e Grouo [i,"

3 F
C5iRi CE D5. QOARES ?. IO I' I.

DEN"E ;ROUPS 2 3 1 49,4,9 5 4 S0
WITHIN GROUPS 05 A5636.3i0P 53.0073

TOTAL 332 4p3 9.5055

ONEWAY

V arrole .o3 Rea!!sm

'j Var:aote ,rouo ID

,NAL'r5IS OF VA R ACE

iJ OF MEA

3OU~.E O.. SODAR£S SOV0ARES kT 0 K3.

GROUP, O ( 4 3 ' 4. C ' .

T3TAL 333 4S4O3!i



- EVA: .. . . .. . .

V~r:aoia GoaI Dvfrciuty

E7 Variab!e Grou i1

AWALYSIS Or ,:AkiA.t

0?W OF AN F F

SOURCE Q.. SQ.URES S QAE

SERVEEN GROUPS 2?! 223.20% 2.53 27% '.,

TOAL 340 5 %.5I d

- O N - . . . . . . . . . .

V ar ia o a ?ersona! wert Ree: Suzcr
ay varao~e roc,

3L A S F AR AA1

SOURCEr 3.. 5QuAUE S ."2 ' ' :

3ETWEEN GROUPS 2? 43.3W 4 .
VITHIN URORS . ' t.
TOTAL 4U z:C. 7Z

0~ 'AJNS4 0

V EvU r a Le S i

AVALtS2I :F AKAN~I

505



ONEiAY

Var.AbIe Goal 'Iomm:natitv
By ar iab!e Grooo IS

A ALNSIS OF VARIlA,:;

SUM C! E ANt r

SOURCE' 1 SF. S Q UAR ES S ARES RATI 7 1

SETWEET GROUPS 2? 30 .977 ?0 072 00'
WITf1N GROUPS 511 2733.5332 3.4109
TOTAL 846 2934.4368

- -O EAY

?ariable Goa Coni ,menc
~ya r i3a ;e ;ro oim.ii

ANALYS!S Of VARIANCE

SUM OF MEN F

SETWEEW GROUPS 27 576545 3S 550 3155

wITH IN G ROUS 6:3 287,55 3.432
TOTAL S >7a.4,

y 23ra ro :e

A qdSiS O F Y A R1A I%

SU4 OF MEAN. F F

i !Ti IN G R OUP S 73 225i2.5'27 I5.A

TOT7A L35 1423



yvariabie Groav

.Z oF mEAN F
SOuJRCE)i S'4UAXLS SOU S SAT: ' PR'J.

E 2 7 s . 455 0 6 . 9 .,,
v! <N GOUS 30 4z03.2 5.-V5:

,TOT> .36 i,763. ''09

307



Var ab e Trj 5t
By Var~ab;e Grou iD

ANALYSIS OF VARiAOCE

U CF EAN F

SOURCE D.F. S UARLS coijARES k I ,i . .

BETWEEN GROUPS 27 3222.5?89 Io9.3551 2. 2g3 .1):2
WiTHIN GROUPS 7i 42"9.92 T.0 5
TOTAL ?1 441 2.417E

Var aD e Tr 5ninc eotvac-t
Lv] 7ari~ole r:uo I)

AN L? I '?F J R AC

SOl-C 2. . S 2 S T }o 2

SET,, E r .22 a, -r

T 1 A L 5 5

i[ H M GKOUPS 5:2 2, 4 2 4 17



. . . . . . . . .-. N - --- -. - - -- -. - . . . . . . . . . . . . . .- -

h.ar ib! Perror.mance Ocs,3c!e

B Variable GrouD 1T

ANALYSIS OF VARI',!CE

-uW OF NEAN
Sol,,CR c 5 k0AS SAES RATI R

SE..gESN 30,00'95 2? ?9.0tUU 2>.6.20 4f50 f.0:
CNN~i 035:,.P 322 16287.3225 !9.31 :

TL 4 7 .- 424

av i r e e 6r ,o a i sDo
- O*10e C

A~AL05iA Rf SA AC

0 5 T." SQUARES -EEtARPS C P 5 .

1E T rESN 3- 27 2 "0.' 7 344 7; 2.35-3 2'":.

*714 A00L Y2 35.V3AR A
,/ar'.,:': TC 2 i ,ar,'.

S ALSI- RAR ARCE

50URC .. S 'I S..AE .... ' ' T'0

.SEE 537"LS 2? I' 9 4.3573 .3> ' 1.33 .0023
w:TIH' 3bP'1i' iOU :Ki7.'09>8 i.}:

TOTAL -W 1. -35

90



var ab e in iative
By 'ariasie Grouo I1

ANALYSIS O VARIACE

3UW OF EA F

URCE OF. SUARES SQUARES RATO PROB.

ETWEE. ROUP5 27 832.3426 0.8275 S .252

S1731N GROUPS 3 3678.900 .

TOTAL 945 951 .24,7

5 3ri3Re SK;at 13

AALfS!S OF VARIASCE

SOURCE 07. SEUARES S''ARES '

:.LiEEN GROUPS 27 74.4 Z71 6 .4 6 .6. .3
W:TIN GROUPS 820 3347.24 5

TOTAL 347 ,52 . 5

I ;r ! nI e* w nv e reflI3v~ra::le Oaucvee

AAuSIS F AR A CE

SUN OF NA

SOURCE 0.F. <OF t R SA RES AiQ. J '.

SEwESN ,0R07S 27 ?d.?SQ6 2 7730 .93;j ,>]2
5S2IN -R3i ? 2 '52.373 .:3

'7 83 S



Jariabie Active i2terest in iDrcvment
By ri3bie Gro uD D

ANALYSiS OF VARIANCE

50 OF KEAN F F
SOURCE F SOSARES SOUAREC RATIO ?RuS.

GETEE 60O3S 27 145. 7 ;.38. 2.7200 . 0oo
!TIJiN GROUPS Si! 3 0.3170 .37'34

TOTAL 32 7 64;

. . . .. . . . . . . . - flES A Y . . . . . . . . .

iar i : Contro:
v4 i ar aoe rnuo j

AN AL SS OF yAR ANE

3, OF AWEAN

0 4sE T ROE2 300207 0 3 5 3.1SIT~hI 000305 307 2 33.0533 i

. .. . . . . ... ;N i . . . . . . . . .

IVA C!? Cxzectancv
3 ' Jar 82? Gr un IS

S ~ ~ ti 02iRAC

3.... .. . 3.4 5,.T

( !: 0295035 >2.>:



------------------ -----------------

Variabie Negative Feedtac immediac

VariaD!e 6rou D ID

ANALYSIS OF VARIANCE

3YU OF 4EAN F F

SOURCEF U SQAREP EQ ES R.A!0 CO.

BETWEEN GROUPS 7 7.7 03 2.396 2 E '

~iI N GR cUjp S 92 ?04. :95
TOTAL 847 !8! I 919

hir:abe 5esstsence tu Peedbacu
a Ar a rouo

SETiEEN GROP? ::

E r ij Af R S~ I

.T ] OP 1i S . i .%.



Var able n aczor Adecuac'
v ar a ie 5re o u

- ; : , ..-. - - - - - -- , -: - -' - - - - --.

C Z



va c co uni a 1fl t y 3 d Co ec

ByVar abe 5rovo 

A~qALY1SI5 OF VK~

3'UA E

E IRC 9 E EO~E S R
ET'W.E.N 2R 0u ' 27 52.q541 . 5.A3. .'.2 :. .2>"

:q 4 3:: 4

. . .. . . . . . -.- ,:. . . . . . . . . .

-R 'i - - - - -

"-- - - - - - - - -- - - - - - -.



- . . . . . .- - - - - --- - - -. -

- -. -, - -- - - - - .- - - -

- - - - - - - - - - - - - - - - -



Var!aiE tat:s.:a 7ecM.CC8 U-
? v; a r l a ~ ie r , -

AN ;S OF V ARA

A ~F 5E4

T .E.E.N P3 O. . . 25 ....

- .-I I- - - - - - - - - - - - - -

-~~~ ~ - - -- -- --- - - - K ---.



i:r~3!ei Costo~er Sv'ce. Ne5DOflSvaeSS
By Variabfe vrOUZ le

ASALfi5 :)F V "ACE

ASORE .H s A RE3 A 10 Dis

ETWEi N 3ROPS 37 4 0 935 2 6. 4 5

7. 53 7;SE 0 f.

1o r a e 4 e

A S . . . . . .

2E~E 3SH :4: .2F 3. .:::::s

wI H~ $RUi R 73."

v : i: , JC 3

WAS A A3 FiAt> os

7074~ 87 ho 0t5 .



- - - -- - - - - - - - - O N~ ~ i f - - - - - - - - -

Varla }e Cust oer Access

7 V ariable roup o D

ANALYSIS 0F 9ARIANCE

:I F
SC ci UA E S 'AES 3UIC '

SE ?WEEN Bg O UPS 17 23.24 152: 2.....
CHINa GROUS 3:4 >09.0 "3? 2.733
TOTAL ? 247. 7a

v~rlae:e ,Co~a.t Knew'ecoe

ANAL:5L5 20 VAKA NCC

BETWEEN GROUS 27 25.2797 ,..723 2.5K ,',17.

TOTIL 620375 2525

OTAL 41 SC5. :AN,,,2 2I .IIII

-0TAL , ~ ,



- - - - - - - - - - - - - - - -O MN E V Y - - - - - - ---- - - - - - - -

Vriabie Authorit';
By Variabte GroUQ :3

AN L fS O F ARIAKCE

U0 OF REAW F F
SORCE c. OUAOES SC:ARE5 RATiO IV;5

WITAIN 4 OE 304 25: 3. t 3 P2

TOTAL 83 273.442

qr~jK a ? tuer I~ Oi 4&t~

i[?WZE 'I LJ ANAJE 25 .OF 5 8.A3 .I A '0'A f s OF VARIEA,; A

7'3 E EzEuS R:

e g N uhN 0K06 2 2

TOFL ' 0 At.7

i- GE3 7

f.eCesse 7WOC As Lsor



Variab~e ,ustomer Feedack Cse Ace aive y

By arfo:e Gro':

ANaLYSIS OF VARIANCE

SUM OF MEAN
s -JkR E O. SUR E S jQYARES RTI 10

WITHiN RQLPS RST 2 .25 3.343

TOTAL 834 2355. S5

3ar:abIe C~an e Sase s s er
Ed! varac:a -GrVJ: 1

ANALYS2S C'F VAKA~CE

t!TKIN GROijPS 553 -? ,~: Z}T

TOTAL 35 73.? Sm

zraiab'e WorK Cofslstiec7
* v VariaDe r~ 13

ARALYS ISO 03PRA*Ck E

SUM O:F .... N

2')



.. .. .. .. .. ON ~Y----------------------

Varaln e SeIf Reoort~d Quityv Reas:Jre

B Var:able GroiO iD

ANALYSiS OF VARIANCE

36,m ,F F
SORCE D.F. SQ'J dE OOA i3 T,P.AT PR .

Bi "WE q T, ~R U ? s 2 7 2 4 6 '

lTi 1 ROO P S 7 3L 532.7 49
TOTAL 301? 5-3 4395



') 6.WCT0S PI.- F IR'US iGNI.C AhTL, D IFTE R- AT >. 3.,}' -EVEL

G 0G12G I-G 6 G 3 G 13 G G G G G G G 6 GG

rrrrrrrrrrrrrrrrrrrrrrrrrrrr

r r r2 2 2 r r " r r r r r , r .
.ean GroDp 3 2 55 359 w 4 3 D 0 0 7 5 7 3

33.23 S3ro

'3 k 3W

,3.,.56

23.66 Gre 7

.3 r3 :

34 7i

6r 6c r 3

36.5? Gro23

25.03 Gro'

36.63 Gr 3

36.62 Gro 7
2.00 Cro
27.36 6 ro" '

39.39 Groe>

-! 95 ; o . . .

4..55 Gn ' . . . . . . . . . . . .



L:2 DO"CEDURE h~r Corvorate ¢C)tWire

rrrr r r rr r rrrrrrrrrrr

!). O'*') ,;rI

4 12

- 3794 Gr

:0.3443 6 : 5

:..r 5ro 0

5G.5 3 r: 2
52.569 :::

$156 7,) ,.v2'J. ..

S6.333 ' ;: .. . .

:z.5852 5::

ii ..... .. ... .,



LSN FHOC 'UR7 ror Commi~ent

DENOTE5 PAIRS 0 R 0 i P5 S I i iI A NT Y D I E k; N T A7 'HE 1.50 LEiEV

m1a n 9ron 5 9l36 22 3288 43484N

29.3667 Gr
' .35)9 3rolS
29. 33 Gro i

29,313 6ro-4

30'. >3 0 r 0

3, .D 2 2

29Th.i413 r~ 3

A. 3511 ro9
2933 I



LSD PROCEDURE for KaBW3eqei :nterest

) NEEOTES PAIRS OF GNUS SIHNI:CANT DI FEREN T 7 THE .3 ME

35G6GG 6 G G G 66666 G 66 3 6;6 G6 ; I66
rrrrrrrrrrrrrrrrrrrrrrrrrrrr
pDDpop OpoOpapQQOD:oD3:VOOO

" 2 : 2t < 2 2:22 2

ar 'rcu s 7 ' K 6 4 0 3 ' 3 5 2 3 0 4 5 8 K 3 7 2

2.357! 6rD25
2.6097 GrA3

' 73H3 r: 2
2.7333 POP

2.5333 Kood4

Z262! trol

3. 3D GriS

A33 Gro 3
50 6 ro 5

3. 724 rol

'240 Gro i

32369 Gro

2.753 6ro 5
3.5333 6ro26

3.96?6 Grc
G.55 r S . t

-. 3 3 t 3 3 3t 3 3



LSD PR2CEDH6E for A!gneat

' ! DEOES ?AIR5 OF GROUPS SlNIFiCANTLT DLFEREnT AT THE 0.050 EJEL

G G 6 G GG GG G 6;G G GSG G G GG 6 6G ,

rr r r rr rrrr rr r r r r rr r r r r r rr r

it2 2 122;2? I . . ..>

Aean 9roup ?6 386 590 45 3 89 4 3 2 59 2 ? 3 '

5.5900 G;9 7

3.33?8 6rvi8

5967 9ro25

5.9643 Gro25

5.MI,3 GrD
5.0000 GrD23

4 ~~4 .,9 Gro!5

i . 25 r2

6.2333 Gr Q

.667 6r 3

.i.759 'rD 5

1) 0 0 r o

6.3333 Gr 2

5.3333 5r 42 2

59462 .3 3 t

S.:922 GrD!7 2 2

5.4286 r 4 '

425



LED ?ROCVKREK :}r Frostra: ,c

rrrrrrr r r r r r r r r r rr rrrr r

3.'3V GrDV:

, 9!7 7F7;

4 4

r 4

.)2C7 'r2 1

: ' -o: . . . . . .

2. 2:] 2r . . . . .



;.So ?RQCE?26E NrOs~ r~et::

E I A k S I I I 1 6 6 A

rrrrrrrrrrrrrrrrrrrrrrrrrrrr

22 i1 i 1i1 2 ! 2222

2.93) SroZ6

2.e643 CrvZ5

724 Grt 6

r c

.3 r D ,

.9535 Hroa'

4.1667 Gre £

4.01cc ';rx, '

4.!766 Gre 4

i.20,33 6rc;'2

4.5ThO Gre2'l

4 1 - I $ tI I

- CL]!! -r ' . . . . . . . . . . . . . . .



- -

*x ??u33t;E tsr LI3t3 ~ 30!! ti

:E~TEs ?~!35 a? 9>223 5iW?:2~KZi ::Fv;rr ~ ':,;

r r r r r r r r

oooo:oco:0::oo

34 3 3 9 ~ S 2 3 3 9 3 2

-U.-

iF:

- -

'a ~

* *1

0

-. 9 I. ~

- .. ,,t~ -
- . 'U 'jF~ /

~r 3

-. U1 4

0 I I

5

3.23 5:: 14111£ 1411

£ -3131

-- . I I I3IIIII3I



LSD PRCCEDL'E for >t3 :Je

'DHOTES PAkS OF GROUPS 5iGQiFCANTLt 5VERNT M TI] F f R

CG GG GG G .G G G G

rr rr r r r rr rrrrrr rr rr r rrrrrr r
D O 0 D D 0 c 0 0 0 D D 0 D 0 0 C. 0 0

,4.-i7"1 Gro

.33 Gro 2

4 . 2r29 $r9 D

5.2 0, br:2

- .9557 Gro
4 .. Y 2 ro ,4'

' . 603 .r 3. 
. .

3.67 r~

c 33 ~r D



LSD ?ROCE DURE t-na~

36566 a n66 65 r o ; ;;;

rrrrrrrrrrrrrrrrfrrrrrrrrrrrr

77 r

C. 6 r to!

7.7, I - 4t;S --

- 3 . ,; r

- 1i ro'-



LSD PROCEDURE for 2ct SDecitfc~t'a

'1 24OTHE PAIRS 1F GHO3PS 5 !FCHATLY DIUFFRENT AT TH. C.A50 LEVL

166 G 6 G 6 G 6 ; 66 1 ; 63 G
r rr rrrr r rr rrr rr r rr rrrr r rrr

22 I I22) 2 2 22 22

Aean Grouo 5 3 0 6 2 2 2 1 6 t 2 5 4 7 4 6 5 1 7 3 3 4

6 .5220 6rplS

2,0.3H4 Grpl3

2,.550? Gr~lo

22.9655 Gro S

2~2L; ! 2 Gro.232 .2567 rcoi2

5 . 6 57 6 r

2L55 r D2
21 .5667 Gro 7

?6063 6ro 3

20.7333 Gr ! 6
21.7331 GrD1 36
21.3333 6ro 2

21 6 G ro25
22.00 00 Grol4 t

22.2333 3 ro2 7
S,.5333 r '4

22.5552 Gr 193

2 .7333 :GrI I
23.3793 G 5

5)'9 7 r2.5697 6ro2l

23.7 3 1 Gro a

23.823 7  
a G r D 7

23.6333 3Gr2

233 5 7 3 1 3 1 a
24.355; or ;o .. ..

2 6 2 00 Gro26 . . a . .a .

3d L?56 3ro 4 S ' a a a



LSD PROCEDRE tar 5a0 i clar :y

I') DENOVES PAiS OF ROUPS 5 1 ;I CAN1LY )iFERET AT TAE . 0 . EVEL

rrrrrrrrrrrrr rr rr r r r rrrrrr

< 122 22 Ii 22:2 :
nean 'rouo ? 9 0 ' 25 2 52 5 3 4 4 39 7 3

2 .3333 Gro 7

25.1539 9r 3

2 0.O09 GrGiS
~2.l4 G7D:.

7957 6to 2

26 533 r .
";.069K Gro

17. 9 r 26
2 .4943 pro2?
27.7053 GrD 3

26.2222 : r712

26.7931 SrpIl
: .9621 6rD 5

2:55517 Gro 4

29.5667 Gro.'
2 .5429 I-

29.6a29 r:2I

3 0 .4 3 3 2 6 r 0 2 3 . . . .
30.6297 Trh 3 . .

31.5492 3:D!7 * . . . .
31.3335 Gr29 ..

33r



LSD PROCE33RE ior Goal Di rf!Cumt

.'DEJJTES PAiRS OF G RO P 5S N I F IC A qT L I F P. qT A 7 TME ')25 L I V

2 2 1 222 2 1:

I'ea a Gr~u) 2 14 72 8 73 54 a 2 04 30 5 3 75 6

3.3275 KroQ

4 4010 02a

4.5333 Groll

4 .53 3 3 Gr 3
4.6538 Grpt3
4.7027 rI

4.8667 GrD26
4.9333 GnZ

4.365 6ro 8
4.93S6 7 Gr~ o

;ro G IS

S2 3 32 3 r G r 0

5 .310 3 G0- 9
','32 S S

5 .3 4 G 7

5.85 r ~ '~'



LSD PO UD;EE or erscnal ! or o e! Suoor:

q0 OTE P AIRs M S RQJlP S 3BN!EiC 1A~TL PFFE~ AT. 325 LI~E

6 G G G 6G i 1G3G G 6 GG

rrrrr r rr rrrrrrrr r r rrr rrrr r

1 2112 1212T 2 72 113 -

MeAm 3 7]a 4 2 2 5 3 9 5 33I 5 7 4 8 6 4 3 2 3 3 7 ,3 5 3

a 28')I n Drt'

4.73 : r c

7 5' ro2i

Gt I'I

4.?62O Gro 6

4.$545 Gro,7'lS . .

'.... 3ro'



L D PRCEDU?2 for oai CoCDionai UP

NO 3 ARN ?S SGrE FiC qf 0 .R T T

5' GG GGGG GGG GSG G G i .GGG66 G

rrrrrr r r r r r r r r r r r r rr r r r r
P D D n0 P P D D D D D D) 0 D D D D)

212<222 2 2

me 7 6 2 E S 4 4 4 3 3 2 2 6 3 3 . :2 5

.5,2 G2

5 .5
2

j b 
1

2

.667 Or:'6

4.:2'31 3r21

5.A06 GrolS
a.5552 ':CD 2i

.7567 Gro24
4.3521 "TD2B

4 .323 G 2

5.32O3 3r:1;

5. 33 3ro 9
2.2714 3r25
2.1000 Gr o 23'

2.2034 GrD 2

5. :34 6

2. 379 r;13
2.4 29 Cr:23

S.% 67 3roI0 £

5.5862 Oro 5 & 4

.70E3 3rn6

" ----- • .. m m m mmmm m ,mmmnnnnumnnnnn muno N



LSD PROCEDURE for Goa! Comimelt

H TNOTS P AI RS OF GOUP5 3I6NiF iCAI T DIfFEHENT AT THE 0.50 L EEL

SG G G G G G G G G 1 6 , 6 6 G

rrrrrrrrrrrrrrrrrrrrrrrrrrrr

P p 0 PP D P P P D O D OD V D DD D O D OD D D 0

22 1 2 12< 1 ) 2 -2

Gea: Gre o 2 5 2 2 4 4 3 3 6 9 9 5 0 $ 5 5 1 4? 5

3.9020 :ro

6. 5 7 ro26

4. ) 2 Gro ^,

.522 G o 5

4 2'p Cc

.537 6r:2
4.2:9 Cr:

4.)267 ,-r -

4.4:s? 6ro2E

4.33333 C r:

.429 r Cro 2

4.7 rc 2 a a4. !333 Crc2>

4.3333 6r:2 . ..

-. 20 302



LSD PkOCEUk, to ParticioatioR

3ENO.,)ES ?AiR.S OF ROIUF5 1 SIN IHCFNLY DIFFERENT AT T3 V.5 E

r r r r r r
rrrrrr) rr, .30 rr D D Dr 0 0 0 3 Dr

7 2 l2 2 2

3S .393 9~:

3 .5 .

6 . 33 13r D

33 .3 2 4 r l



tS) PP 010 DR or Swerv:serv Re:az:r, s

(V)ESC'TE5 PA!S 01 q636 SINiATL F ~ ~ EE A? TK q3'

r r r r r rrr r r r r r r r r r r r r r r r rrrrro:rrrrrrrrfrrrrrrrrrrrr

-. 4
%0 5 ron 455'22 2 2 54

2 .i 3 :

25.763 5r%'s

13 Crv:
Z!.2030 IC I

22.206' Gr: 2

2>.633 Sro 2

2:.38$7 r:'5 $ £

22.466? SrD%= . .

21.2669 5-: S .. ..

24.9?2% 3::2 . . ' ' ' . . . .
* .flu GrX . . . . . . . . . .

• mm~u mnmm m m aSm Srno2'amm l lllllllll



LSD PRCE3. E for ,ru5!s

D TEMOTES PAIRS OF GROUPS DIFFER:ANTY 3iEENT 17 T E 0.050 VEL

rr r r r r r r r r r r r r r r r r r r r r r r r r

Re ' 757 4 5 2 9 u 3 4 3 5 2 3 7 23 9 ?

o$.SSK9 ,ro25

'2 9i0' GrD!93 12 or S
23. 33

? 2 97 o 3
21 36 6 G r 6

2 53 6 rc 3

Cr~
2 192 3 Gr l
2. 310 D

22.3478 G 3
22.5 6 7 Gro 9
2,., ?'U troI5

22.32% Ore
.357 r:2

2 '. i Gr 2o

23.5430 Gro!7 '

22.72:0g Gro 2

23 322 rD

2 .1335 1 . .. .
25.7333 OroO . . . .

. . .. ... .... .. ..... ..... . . . . . . m i i I I l I I



LSD P CE;i7.E for Persnal eso:as ,..

V 0~77 ?ASS 2F G 03P3S5 G% i 1Tt ?IE A? 1) 2250I LE;

r r r r r r r r rr r r r r r r r r r r r r r r

> I I 22 2>t2 :2 22:

r". 0 0r 05

2O '5300 br2 5

2 5552 r

37333 Gro 2

2, .333 Gre 2Z

5>2 5 r 7 222.4324 r33

2 .5587 1 r024
2 62 7 6r o 6
1, h87 Sre

23. 333 Gro 3
OS?85 5ro23 t

3753 2 7

)8 467 Sr 5

23.5053 Gre 3 a

s o582 Gr: 7 a

23.362' Srm I i

23 9 0-ro27 a '

23.9333 Sr:25 a '

ba0 ro '

2 .2857 or 25 a a a '

!4.o33: rroI6 .. . .. aa
. t,2 ,r . . . ..a. . .a



) JEMOTES PAIRS 0; GROUPS 5i; IFiCA'NT; ' F N' A" , 0.,

rr rrrrr rrr rr r rrrrrrr rr r
p OpDD D O D ~ ;

e Crouo 7 3 4 43 2 .3 S 7 333

:.';0:' Gr~i,

* . 4tK0 5rDZ:
r

12.3 2!4

, 2 3 br7S6

. I ,

3 .0345 Grp2

3 067 t 3
3.4055 r !

lu t

2.7233 Gr 3

" II" , III I I I I I I II I I I I



-.. . . . .. . "-- r ,;
'

i ::: : :

-. -..55 t x-,'

2. 9.47 t:,fl

at



D 2EOTES PIR S 3f GR)UP5 5IGN!KCA Tu0 F C:REK AT % Y.nS F EN

rrrrrrrrrrrrrrrrrrrrrr:rrrrr
P 0 0 0 0 0 D D 0 0 D D 0 D 0D

21222 2 . ''
S2 4 ? 3 5 3 5 7

"'=0 3 r )1 3 3 G 1 2)

+ 7 9 Gri6

2 2 Gro21

8 03 Sr 5

4 333 PoI'2

4 4 8 ' 4 5

42333Z Srv'

%. 587i 3rD''

67:F '
4.4813 ro.

4.5233 Sn:) 2. .



LSD PRCCEh[SR fr !nvolvee

C DENOTES PAIRS OF 5ROUP5$W)i P AN1 T LY IFFERET A? T Er5 :gtz

3655 u 5'GSGSS£ b

rrrrrrrrrrrrrrrrrrrrrrrr-rrrr

6II 22 212 22: 22 D

1. 7 2 4 r o 6
5.2667 I)r 2

1uI 3 rC

-,124~ br> 4

4.67 ;rD S

5.2759 S

'.i7 3 6r:2~ '

5,. 67 ,rir )7

5.1724 SMiS '

m I I IIm



1E, TES PAIRS 6ROUPS 5 Si6.1F I TLf DIFFE4E T AT >E 1.050 cE2L

6 6 6 666 66666666 66666G66 GG 6

rrr r rr rrr rrrrr r r r r rr rrrrr r

22112 1 222
ean 6: 4 0 66 4 5 5263 3 65 6 ! 6 23

4.4333 6r0

54.5', r 2

4.633: 6r3 6
4,65!7 6ro 4

4 1366 Gr 5
9256 ;r 25

6357 Gr 23
2 357 r 7

5.!66? 6roli
A.934 '2r 4

J' 134 6r c

5.2509 6r315

6.267 ro7 2

-)

o,343 Srci

1.3667 6r S

x46 r 31.4662 6Kr? s7

- .6333 6rK26
5.6667 ro 3 '

5,7 67 6r7i . . . . . .

,75 l m i I e Sri:i m-3 i i 
i
Ill im £ I



LS) ROCE&3RE ror Reissterce !o :eelacI

C') DE UTES PRS 'j3 R 0S Si SNFIC ALY 1 i EfkqT AT

r r r r r r r r r r r r r r j, r r r r r r r r r ¢ 
r

PD D O gO OD 0D 0 p 0 0 D D

vea r 8 S'; 5 4 4 7 ?; 9 2 6 ,54

3 3 ,i

. 97 rD! j

- C, .33 4r D2.7567 SrD2

.13220 Grc'
2.43 Gr21

>5.256 Gr& 2'

2.223 r2} '2..

2.5552 42



LSD PROCE3ME fOr I2b Co. s5ra4-V

DEN'OTES P I .S OF i J5 'INI~ F NT; Y .TE~ AT F ~ .5

3~~~~~~ 3 r 4444444444;;4,
r r r rr r r r r r r r r r r r r r r r r r r r r

2 Z2 >2 22 W 2'

71U 5r 3 4)

yS3 ~ 3

3.551 47
i.56 r 37

-674 r2

3 75835 Gr2 2

406 4rc I

~:2 H2 4

4., I I



') DENOTES ?AliS OF GR, S S1ANHA LY iIPEENT A7 TAE OA L OL

6 G 6 G GGG 6 G 6 G G G G GG S G ;G G 6 G

r r r r r r r r r r r r r r r r r r r r r r r r r
#ODODOOD2C~p5OOODDDpD

2 2 2 122f! 2 1121I 22MeaD Dr" 433257 D324D6553 D
e iro~ 0 c 3 3 6 2 5 2 3 12 7 4 S 9 7

3 :0] 1, 6r o i
1.724 GAN W

.,.93 4mn

- .286 Gr269

K 567 No32?
3.8275 4rK!
! .i29 Grz2i

3. 333 Do 2
s.i 33 SrW2

3.9567 4rD I

4. 333 'ro 3

4.352 Snr? '

i.±?6 Srn 7
.26c7 4ro14 '

'.3793 Gre 6

4.4286 sns~ '

4'K:O cr)4 !i ' '

4.>347 5ro)> ' '

5.5.557 4rD:37 '. .. . . ...i ' , t

5.7499 Gr 5 . . .$. . . ..t. . .I



LSS PROCEDURE "or Reoarce Avnanii:y

') DENOTES PAIRS OF GROS S 10G1 HCNTY DiFreReNT AT T8E ., 5 0 LEL

rrrrr r r rrr r r rrrr rrrr rrr r r r

2 322222 i 212; 2
A ean 0r~ 0 4 7 3 3 4 6 7 a 1 5 2 5

2.60): Gr 3
2.7333 Sro

.0 0 GrD

3. 86? Sr 27
C,00 Gr

3.2853 Sr 8

.2!3 SrolS

3.3133 S~o3

3.4567 GrD23

J.466, S~2
3.5 0 1 3r 25

3.51 2 ;rD 5

3. 276 SrDi2
2.S655 Gro 6

3 67 Srol3

4.4040 SrDL
4A179 Srv2l * 3

4.323J Sro15'

4.5333 Gro'5 *3 .. ........33

4.?:u3 3r,?S .. . . . . . . . ..3

. 5 br9 '~ ' 23'.. .



LSD PROCEDURE for Biae

( f YETOTES PAiRS OF ^RO'PS SIGNIFICANTLY DITFERENT AT jE .% LEVEL

rrrrrrrrrrrrrrrrrrrrrrrrrrr

2 2 I 22 2 2 22i 1
4ean Grou 671540315528 9237694 i 0 6 4 7 3

2.465? Gro26
2.5367 Gro7

2.87I ; rD 25
2.85 Grol 4

2.8323 8ro')

Th3.t0 Gro 5

3.)234 Grn2

74 Grog
3.1735 Groi3

3.239 5r 3

2.L333 Gr 3

3.3667 GrP 7
. 0 3 Gro 6

3.4080 6rD 9
].43 3 0
3.4623 ;rD2!

3.5630 Gro

3.o236 3 r%2
3.5333 GrDl5

3.657 r D2 44I66 G r 7
3. 843 roi7 r

3.8333 ro2 3
3.3571 6r323 '

4.~i3 30 0 ro! ' ' ' . .



LSD3 PROCEDUHE tor Accouniao~:v and Corructlon

SDENOTES PAIRS OF GROUPS SIGNIF!'ANTLY D17HaENT AT TN 0-.)50 LE6Eli

r r r r r r r r r r r r r r r r r r r r r r r r r r r r

I~ 12 2? 2 ?2 2>

4ean Greuc 4 3 S 32 2 7 5 6 1) 6 436 6 3

4.633j, ,

4.?586 Gro

435 19 ~ r o

j 0 8 57 Gr 7
J37 4 Gro

"OH, brD2?

348 GroI

5 o667 GrD 1
5.4865 r1
5.5000 r 3

i~~~ ~ . I0 "

5,6429 Gro2S S ;

5.6897 GrD

i700 Gro aa

57000 6rD25
5 ?0 G ~ 2.3 aa

~.333 1r~ a I

5.3333 6ro'4 aaaa

.87 !0 G r5 aa

NA76 6 r o23 aaaaaaaa



LSD PROCEDURE ior Accounaota ltv ana Prevention

) 8ENOTES PAIRS OF GROUPS SiSNIfiCANTLY )IFF!EkT AT THE 3.L5) EV;L

rrrr rrrrrrrrrrrrrrrrrrrrrrrr

2 2 2 2W' 21 222
Roan ro7 2 2 5 9 7 39 5 8 4 ? 1)5 5

.! 5 GrD77
.0 G-n 7

'.9667 Srm 3

i. :4i8 0rD 2
5.4402 0rmW
4 5.5000 Gmni4

Cin

5.5!71 GrD2

5.656 7  GrD 9
5.7000 GrO27
5.7333 rD23
5.7 00 3rv!3

.7657 GrW)

?66793 Gro 6

5 )529 Gre'5 -333 Or ,2
09 0 6ro17

5.2093 G; 5
C.3069 3ro 5
5.2333 Gr:50 '

5.2530 GrU23 ' '
5.3133 5 3 r o



iSD ?PC'CEHR2E ror Attr tde Tov3rd Prob~ei So!,,-n

{ hO DE 4',S PAiRS OF GOUP S 1IFrANTLY £?FFE ENT AT THE E. 50 L

G G66G6G6G 66 6GG 6G 6 6'; G 6G6 6 6
rrrrrrrrrrrrrrrrrrrrrrrrrrrr

1: 122 1i12 II I2 222?
ea ouOO 5230 735 : 6 1?8 272 34!0

3.37 3 6ro 5

2. S333 Gro 2

67000 6rD 3

3.9333 6ro27
3.36 1 6rD
1.y345 6r213
4. 3> 6rp25

I. .550 6rpi4

4. 333 3ro26
4.1379 .6ro 4

4.!429 Gro?9

4.2400 Grol5
4.2667 GrD16
4.2667 Gro28
4.3103 Grp 6
4.3704 Grpll

4.4667 Grp I
4. 067 Grp 7

4.6757 Grol8
4.7241 Gro 2
4.7647 Gro7
4.8869 4r 22

5.D0uO 'ro '

5.0000 Gr 23

5.2559 6rp2! . . . .

t Ic I I



LSD PROCED2E for t:ect 3 1 Je

H MNOTES P ATA kE i G'S0P S 5I34IC N T5 SFE6ENT AT TI.>0'

6;;G ; :GG; & GG ; ; G 66 , G'3G G 6
Irr r r r r r r r r r r r r r r r r r r r r r r r

072 I ' ,

-.ttL ' 7 r' L &

N 667 ro 579

4 .C59t: G.r'7

4 !'10 0 >-~

.2501 6rc25

CC 700 r2

.567 rI'J!

4*c."' re''



'- 771 I -

- - . :

t2 :CD.5o ''

-,il .Im )I ,mni r:lmll 7 lU IlIIIIII~ I



r..rr- ,..,r: 1

:-4.- .. ;'.,; ;

4" . : : ". £ . . .

I- I



L5U A>'; t" ( ,r u t 55,W!2 r

r r r rr rc,.".r

A A. -r

4 1r - - -r 2 . .



, t - nn,2,,fl. rfl,'A--2 :c:c -

. ,-" -.: r

22 ::, :i : : '

- . : ' :r7 ..

- . 4'2 2 : : ! ' 

S -. , .:, -

4 4 ' ' 2,',

4 42 : ,*: . .



L5~ ~RQCZ32U cr CJS!om4r Ac:e~~

'': WJT~3 ~A 3 Q~ 4CC?5 EiThTM~TLi 31 ~E K AT Li: 'yJ:u L:i:.

663~; 66663666666'; 66666; ~ 6 ~ r

r r - rrrrrrrrrrrr~rrrrr~.

2 ?2 £1 22 2 2: II

c 73341 :~ >66>2

2~357 - --

4.913 6-:2
4 ~fl ,r~

1.1

41

- p. -; I

-- 'JJ4 ~0t
~ r a

2.o333 ~r: ' '

2432~ r325 *

- . .336 a
$573 9 C I a a

1 i 04 rr' 4 I

- . I I a
4..' 7'

7 rr~ -, S I

11,1 , I I

~ ~ 'I 6 I

- I I I I I
... ~. -2.

-- - I I I 1 3

721? Sr - I I I

7'* ~Il ,r I S I

'4.



- .C.5PIS9~ 4 % C..l'~ I- E l~ t:~ .5

rrrr rrrfr rrrrr rrrr r-r rrr r

'. 7 r:L 555S~

-. 7C' -: ro2

. 73 i-r9'4 . . .

. ,.2.. -'30., : . . . . . .



i ILaI Il | I

L. i

rr r r r r rr r r r r r r r r r r r r r rr

3.333 Th02)

3.3929 P2rl
r tD 2

r.00 ro 7

.21 9 r 5

3.7 20 o2 . . . .

- . . .. 4r. - 2
. 4 r,

2r
4 D r D



2 .. 21 I2 21?2
Mean r, ,$; 5 2 v , 4 4 ?$3 ' 5333?>7

i3153 brJKZ

4. y' 7  
-p.~

-. 71U1,:o

45 67 GrosK

I ' v I);1.. .



R C ! f o r Cuto mer FeeD ac! c e rc5 tr Ye q

" 3ENOTES ?ARS OF GROJP s%! ;c'Ti T i % ' N7 AT. 7
X'JU LJ

S ; 6 6 8; s 6 S 3; m G G ~ C

rrrrrrrrrrrrrrrrrrrrrrrrrrrrp

2 2 2 1 2 ' 2 2 2 2 : )I , !

Aew ,rou: 0 4 5 2 5 3 7 0 5 66 5 4 8 3 3 2 3 3 5 5 6

; 57 3 : 7

3.J2Ju broz

4:5 6r32

2.15 ' ' -: 57

. c

4 (J 01 rl

bpr,' 3 l£l l l l I4.

.. ........ " I I I I I I 
£ I a £ aI I 

I I



"r r r : r r r r r r r r r r r r r r r3E&E i. I ok n9 2 o '1A4T 3t [+EUIT:]o ,T N <Ii) LE 9 ou

363032.756?33:: 55? 9'.

4 C

; ?j!

] '?' :, ':p2

-4 lnll -I IIm l l I I Iro II m m



Bibl iofraphv

AFLC Strategy 88-3-1. "Strategic Implementciti n Pian
(Draft)" 12 April 1989.

Alexander, C. Philip. "Qual itv' s Third Dimension, ()ua it.'
Progress, 21-23 (July 1988).

Beer. Michael C "Corporate Change and Qualit v, ua I i i-

Progress, 33-35 (February 1988).

Brock, William E. "The Work G Ouality and the QualItv rr
Work,' Quaity Progres s : 37-39 (February 19,9).

Bush, David and Kevin Doolev. "The Demins Prize 'Ind ti:e
Baldrige Award: How They Compare," Oualit _Pr-crs :
28-30 (January 1989).

Campbell, John P. , and others. Productivity in
Organiz at ions. San Fran, i sco: jossev-Bass Pub! ish'.rs
1988.

Chandler, Colby H "Evervthing %e Do Has an Elemeit (-f
Quality," Oualitv-Profress: 17-21 (April 1900).

Chaote, Pat. "Where Does Qua]it, Fit in with the
C'ompetitiveness Debate?' QualityProges: 25-27
(February 1988).

Cound, Dana 1. "What Corporate Executives Think A\)bou ±

Qua Ii tv " Oua ii tv Progress: 20-23 ( Fbruarv 1',)w,

Crosbv, Philip B. QuaIitv is_ Free. New York: lctraw-fi I
Book Compariv. 1147').

"Working Like a Chef,' (h'aii ty: 24-25
(January 1989).

D, tt , Richard L. and Richard N. Steers. or',-ni ,-otin ,
Nic.ro/N_-acro Approicl. C;Ienview I . S ot, t , i.' ' M,, .!-1 i
'omDa1v, 198(.

Deming, W. Edwards. Out ot he (r-isis. Ctmbrid e:
Mass chtse t ts Insti t te of Fechnolo)vy, I ')8t).

Denton, D. Kiett and Thomas P Nowa I ski . "NesIri
Noncomf ormaincv Cost s Rt'diiced *[,tlinuf,ic;itrer ' C C os. f t

OuaI i tv bv S200 .000 Indust-ial rig~in't- ing: to- 01
( Auglst 1 ') )

I '6



Departmfnt of The Air Force. A Guide for the Develop-ment - ot
the Attitude and Opinion Survey. Washington:
HQ USAF/ACM, October 1974.

Department of Commerce. A2piication Guidelines, 1989,
Malcolm Baldrige National Quaiitv Award. The Malcolm
Baldrige National Quality Award Consortium, Inc., P.O.
Box 443, Milwaukee WI, 1989.

Derrick, Frederick, W. et al. "Survey Shows Employees At
Different Organi7ational Levels Detine Quality
Differently," Industrial Engineering: 22-27
(April 1989).

Desatnick, Robert L. "Long Live the King." 011a' i v
PrgLess: 24-26 (April 198()).

Drucker, Peter F. Managin- for Results. New York: HarDo,,r
Row, 19o4.

Dutt, Jerald L. 'The Structure of the Ouaiit Revolri.n,'
Oua lit v: 18-20 (January 1989

Dumas, Roland A. "Organ ization-wide Oualitv: How to A\voi,
Common Pitfalls." Qualiti prress: 41-44 ( lav 0

Emory, William C. Business Research )*ethods. Homewood 1L:
Irwin, Inc. , 1985. 5. SPSS Inc. SPSS Uindato 7-1). Nw
York: McGraw-f{i I I Book Company, 1986.

Ernst & Wiinney Nationi Distri-ution/l.ogistics (,roup.
Corporate Prof itabi itv kl, ogjstics. Couinci I of
L.ogist ics Management. Oak Brook I1., 1-37.

Eu 1 man, John E. The .. Improvement of P r od uict iv i t -v lf 1t;
and Real it ics . New York: Praeger PubI i -shers, I 'BWi

Fe ix. GlI-nn 11. and .James L. hi ogs 'Produoti'i
Mho,.s u 'ern,,nt tv'. U ,ij 0 i \',0 ,'' N ,ti ! i iJ~ I' lr Itu ti' - 1

Review: 386-393 (Au'gust I,50%

Fort urn , uo Ii T e,,'ond 'roSlm '1p 1r -, rpm,
0.11:1I i tv P v ocFros .: 23-28 ( June 1')8 .i

C.-'rvin, David A. NManagifng 1 i t- v. New Nork: Fh',. 1:ro.
Press, L988.

-- "What does 'Product Qua1 itv' peta 1v >le n "
Sloan, ,n,-igement R_ eview: 25-43 (F,t I 198/ f

Groocock, J. M. The Chain ot_ .u iliytv. John Wi ley , SonnL. \tw
York: I' 6.

I )7



Hagle, Robert H. and Bruce 0. Whitehair. "Communicating the
Quality Commitment," Quality Progress: 29-31 (Nay
1988).

Hall, Douglas T. and Lawrence W. Foster. "A Psychological
Success Cycle and Goal Setting: Goals, Performance, and
Attitudes," Academy of Management Journal: 1977,
282-290 (Vol 20, No 2).

Hansen, Alfred G. Letter "Management of Scrap and Rework".
3 July 1989.

Harrington, H. J. The Improvement Process. New York:
MlcGraw-Hill Book Company, 1087.

Harvey, Donald F. and Donald R. Brown. An Exoerienrial
Approach to Organization Develooment.- Englewood
Cliffs: Prentice Hall, 1988.

Hedderson, John. SPSSx Mlade Smimple. BIelmonr CA: Wadworth h
Publishing Company. 1987.

Houghton, James R. "Quality: The Competitive .-\danta4e,'
Qualitv Progress: 16-18 (February 1988).

House Republican Research Committee Report. "Quality as ,
Means to Improving our Nation's Competitiveness,'
July 12, 1988.

Institute of Industrial Engineers. Issues in White C'ollor
Productivity. Atlanta: Industrial Engineering andi
'lanagement Press, 1984.

Jennings, henneth R. Exnloring Employee Involvement: \
Lon itIudin-t 1 S uy of the Process and Outcomn}es of -i ,I
Intervention. PhD dissertation. Purdue jni\ieritv,
West [Lafa'ette IX, 1986.

Jut,-n, Joseph M1. Juran on Leader-shli n ,fr" Ou i . Now
York: The Free Press, 1989.

-The Qualitv uontrol llandbrok. Now York: 1-he
McGraw-Hi 1i Book (ompany, 1974.

- "Strategic Quality Planning," Q ,alitv: 25-25 ( 117
,\nni versary issue).

Kntor, Ronabeth 'loss andt Deri,: Bri k rho t .
"Orgarizational Performance: Peco:nt Deve lopments in
>leasurement ," Annual Review of Sociology: 121-A49 h ulv
1981).

168



Kearns, David TF. "A Corporate Response," (Lualitv-Pro-re-ms:
28-30 (February 1988).

---- ''Pavument in Kind, Quia Iit tv Progqre-ss: lo)-20 (A.pril
1989).

Kendrick, John W. Productivitv Trends in theoUnitedi 8otes.
Princeton: Princeton Ui vers ity Press , I '-t,

Kohoutek, Flenry J. and John !{amlish Sellers. "'F- ro0m'
Criticism to Partnership,'" Quali ty IPro-r,-ss : 17-21 (a
1988).

K u m H i *-o s Ii F "u s ine ss Los s a nd Ou a I i t -v 'lani-ement
Oua 1 i tv -Progress : 11)-43 (Ju I v 196:1

Land",, Frank J. and Don A. Trumbo. Psycrho 1o-v -,r tWorP
B eIiacv i9or . Homewnod IL: The Dorselv Press ;, 1 976.

Lawler, Edward E. 111. High Involvement 1raent.Ss
Francisco: Josseyv-Bass Publishers, 19,1o.

Lawrence, Paul P. and Jayv W. Lorsch . -rauZtoianwi
E nv ir onmen-i -t . Bos) 5t -)n : I iir vi.rd i i v ter,, i t:, 1196.

Lewin, Aria Y. and Johin W. ',lintoi). "Determinin~r
(Drg,.n i zati ona 1 F ffect i -enes s -: Ano tlir Look,7 ind tin
Agenda for Research," !anagiament Science: 32. '51+-531'
(1986).

Lov it t.,N ik. RPe s n-onive SuplIi ers a re ~ma-ir-t Sin '<
QuaIi tyv Progres s 50-5 1 (J ulY 1 1 "9).

>lanri. acyP. The Kevs to x c e i I once L os A nze I p
Pros tw i k Reeks.

llattc'son , ~1 hIT. and Johin N1.Iin vcl
CI -is ics. [1'i11o: Busl- mes Ijbi jitl ions.". [nc-. I ;.

I ev , W ill jar F. Product ivi t v Pol icy: v<-% to the Nit un
E-ono-mic Fiire A st u dv by the Res-Airch i ari o I
1-o mmit Tee ot tll' Comnmi tteea tor Fconrni D'vc I opnment
Wishii ngtn DC: Comm i tteo for E-oziom ic Rovo I rpnt-t
1983.

.%,dler, Gerald. 'l1,0 '-, look ait Design Plr-ce Sse 11nd 'hoir
Results,'' industrial Enigineer jug: lfh In hly "',W)

Na i-shi tt. Johin and Patricia .\hrirdenie. Re-invent i nT tiho
Corporat ion. Nt-w York : War-nor Reenks , 1 '85.

169



Ott , Lvfnan. An In trod uction Stat isticali Methods atnd D at a
AnalIys is . B(- 1 n * PWS-Kent PubIi shi ng Company . ic 88 .

Ouch i, W 1li1iazm G. The N-Form Society. Read ing:
Addison-Wesley Publishing Company, 1984.

----- Theory Z. New York: Avon Books, 1981.

Persico, John Jr-. "Team Up for Qualitv Imriovemenrt,"
Quality Progress, 33-37 (Janiuary 1989).

Peter i, 'Tom. Thriving on Chao)s. New York: Harper .ind Row.
1987.

Peters, Tom and Nancy- Austin. A Pission Fo r E xc ellenc e
New York: Raindom House , Inc. , 1 985.

Ptau, Loren D. "Total Qual ity Manag-ement Gives Cc mpanle i
Wax- to Enhance Position i , Global Market, I n d us;t r-al
Enpgineering: 17-21 (April 1989).

Pebder, Robert and FaI-iih RalIs ton. "Total Qua:lit
Nanage--menit: A% Revol1ut ionarv Management -"-i i oS or)tiv.
Advanced Mrina-aement Joiirna 1 24-3 3 (Suimmer 1 984)

Re imann , Curt W. ''The BalIdri '-e Award : Lead i nit the- Way in
QualI it v I nit iat ives ," uali ty__Progre.s, 5 ~ .n

Rubinstein, Sidney P. "Qu~ality oend Democrac-y i n 1he o H1rk
PlIace," QuiaIi tyv Progres s: 25-28 (Ap ri I 1 98 h).

Scho Ites. Peter P. and Heero 1Ulcauebord. "Begzinning the:
ovual iiy Trainstorniation, 1 art I ,''Quo Iitv P rs

SceAshore ,Stan I1ev E . "Cr i t er i a r I Orgn i 7-at oni
Effectivene-ss,," MCa'me ( i s is 7-: 23 If-'"#H.

S ie ge I, Sall ; . and Wji L I i ai F . K ae r! ne ror . 'Me Cs u r i nc t ii-
Pr ( fei ved S u Pport Ctor I n [I o-a ini n nr ii z1 7t i,'r.;
.3njor-na lof Ap I ied( P,;ch VC1 I og". : 19 78. 5 5-i oc V I c

Sliaiini n, Don ian ci- Peter 1). Slia inin-. "'The N-t: 0 ea .'
Qual itv* 4t8-52 (1987 Anniversary c su

Shores. Diclz. ''TOC: S(-; lnce, Neot 1* i t chcrt ,I- f ' Iu :tv

Pr ogZr e,;s: 4 2-145 (Ap ril I I ') ) ).

S k -a be t , Q ue-n t i n P . Ar. ''The( Tr. i-i; i o n t re oin I i'

T rsp ct ionl to Process, Cont r' I '35-)t) ( .\p-i 1 oI

I 710



SPSS Inc.. SPSS LUTdat e 7-9. New York: McGraw-Hi I I Book
ComoanY, 1.981

------ SPSSK User' s Guide. New York: -*IcG raiv- H il11l Boo)k
Company, 1983.

S te elI, Robert P. Lecture notes frcm ORSC 542, ~n~no
and Behavior in Organi zit ions. School1 of Sys.-,tems indO
Logi st i ,s , Air Force Institute of Techno 1 uy (A'-)
Wri ~ht Pat ter-ion AFB OHl, M arch 1 981).

S temn 1 . Rolb(ert C. We I c o me emnia r ks 'Qa I it r0,r r~ s
17ebruaryv 19-38'

Ti c~yNc? "I. and Mar v Anne Devannia. The Fa -~
Lecdr .New York: Jolhn W. I1ev & Sons-, I'

Wa ite Ch ar e s L. Jr 'T im in is E %ery t h ing 0 v
Prfgress: 22-23 (Apr-il 1989).

lvoocrif f , Davi s .". and FelIi x N. Phil1 ipns. 'A ( u- t ;ni r

s)oon uyFrom C.'11lv Mo Supp! , iou--- he CJoet Mic, H-n
His Requi rtome(nt s ' A1itv 8 (A*u !us i98



V it a

Captain Edward J. Hayman was born on 8 November 1956 in

Nonterev, California. He grdduated from high school in

NorwalK, Connecticut in 1974 and attended Villanova

University, graduating in 11979 with a Bachelor of Arts

degree in Psvcholozv. He entered active duty in \ove~nber

197(), receiving his commission from Officer Training S;hooi

in February 1980. Originally performing duty as an

Administrative Officer, Captain Hayman cross trained into

the Aircraft Maintenance career field in 1983, and has

since performed duty at England AFB as OIC, 75T .\ir~ra!

>laintenance Unit, and at Hfickam AFE as Cliipf, P-\UAF

Maintenance Plans. Captain Havman entered the Sch,.o t or

Systems and Logistics, Air Force Institute ot Technology.

in June 1988.

Permanent address: 23 ledgre Boad

Po'wavt onl, Connoct; ru 4- .53

!72



V i t ,

Ruth E. Schneider was horn 21 October 1957 in Lrhana.

Illinois. She graduated from Rantoul Township High School

in 1975 and received the degree of Bachelor of Arts, with

honors, in Psvc-io Iov from Eastern li no is n i ve rs ', in

December 1977. Her Air Force civil service career began i n

Januarv 1()81 -- s a lr ~erent Intern in Civi I ian Personnel

This internship included assignments at Kelly AFB, r,::as ,n,

at HQ AFLC, Wright-Paitterson AF13, Ohio. In 1981 , -i1e wI

assigned as the civilian personnel advisor to PROJECT

OVERLOOK, the HQ AFLC depot ma itinenance uo l ity Vstudv t<,,rn

This team's recomrnt-ndation marked the he innin- ot the *..

qu.-l i Vy revolution. In 19 5, sh, accepted a posi tiion ii the

HO AFLC depot maintenance organization as superviscr or t t

Produ(ic ivitv and Innv,tioian ti;nctins and wa.s sI[iaou,.nt Iv

riono -ed io her current position ci Chief , Product ivi !Y ,i

W,-rkforce >,anageme:n i 'vis i,,e , 10 .\FL1.(1!./ \,JE in 1 Thu

Peciarli"!1i arhh 1 I Crn ,-,

[ Vt ~ 'I i*, Iii i ) " 5q

! ! ! | 17



U-NCIISS IF TED
SECURITY CLASSIFICATION OF T HI-S PAGEFo 

mA p veREPORT DOCUMENTATION PAGE FMorm 07pp-o1ed

Ia. REPORT SECURITY CLASSIFICATiON lb RESTRICTIVE MARKINGS
UNCT1N~SS IE ED

2a. SECURITY CLASSIFICATION AUTHORITY 3. DISTRIBUTION /AVAILABILITY OF REPORT
APPROVED FOR PUBLIC ELEASE

2b. DECLASSIFICATION /DOWNGRADING SCHEDULE DISTPBUTON UNLTNMTTE

4. PERFORMING ORGANIZATION REPORT NUMBER(S) 5, MONITORING ORGANIZATION REPORT NUMBER(S)

SAFTT/ 7P/ST3/ 8 9 S - 3.1______________________
6 a. NAME OF PERFORMING ORGsANIZATION b OFFICE SYMBOL 7a. NAME OF MONITOGRING ORGANIZATION
SCHOL OF SysT~s P21J (if applicable)
LOcrTSTICS a ' 7IT/ASv

6c. AD)DRESS (City. State, and ZIP Code) 7b. ADDRESS (City, State, and ZIP Code)

AIR. FOPCEF D-QSTITII' OF TE)M-TrnT1YY
INPaTciT PA=rRSON AF B OH 45433

Ea. NAME OF FUNDING /SPONSORING 8b. OFFICE SYMBOL 9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
ORGCANIZATION I(if applicable)

8c. ADDRESS (City, State, and ZIP Code) 10. SOURCE OF FUNDING NUMBERS
PROGRAM PROJECT TASK WVORK UNIT

1 1. TITLE (Include Security Classification)ELMNNO 
I ONOAES01N.

THiE (QUALITY OUEXYTTE'T: A )XXL FOR NFASUTNC 3 0R~'VI Z7TTOAL QUALITY PE7RPPC.ANCE

12. PERSONAL AUTHOR(S) E D J. HAYMAN, B.A. , Capt, USAFT
RUI E. SQ-fl'EIDER, B.A., Civilian,' USAF

13a. TYPE OF REPORT 1 3b, TIME COVERED 14. DATE OF REPORT (Year, Month, Day) !5. PAGE COUNT
MS THESIS F ROM _ ___TO _ __ 1989 S tc'r183

16. SUPPLEMENTARY NOTATION

17. COSATI CODES 18. SUBJECT TERMS (Continue on reverse if necessary and identify by block number)
FIELD GROUP SUB-GROUP iQuality Productivity Quality Control.
13 08 I Quality Assurance
05 01

19 ABSTRACT (Continue on reverse if necessary and identify by block number)

Thesis Advisor: Kenneth P.. JerLinnas
Associate Professor
Department of Cormsnuication a nd orcanizational f:ci ncfs

Appo ved for,,ublic release: lAW AFR 190-1.

LARRY EMMELHAINZ, Lt'Col , USAF 14 Oct 89
Director of Research and Consultation
Air Force Institute of Technology (AU)
Wright-Patterson AFB OH 45433-6583

20 DISTRIPUTION /AVAILABILITY OF ABSTRACT 21 ABSTRACT SECURITY CLASS:F.CATION
El INCLASSIFI JNI 1MI1TED [I SAME AS RPT CE DTIC USERS IJ> LVS2IIEr)I

22a NAME OF RE_ 'ONSiBLE INDIVIDUAL 22D TELEPHONE (Include Area Code) 2 2c 0~iS\

KF7 =~l- P. ,TNTNX-S, Mal ustA (513)) 255-2254 7. T AIT'h

DD Form 1473, JUN 86 Previous editions are obsolote E!cTCA7CA

17, CTLAS !I T FD



UNCLASSIFIED

'This research studied the relationship between
hypothesized predictors of quality performance and a readily
available performance indicator, the Oregon Productivity
Matrix Score. The authors attempted to develop a formula
for predicting quality performance, the Quality Quotient, as
well as testing the discriminability of the predictors.

To gather information, a survey developed specifically
for this research was sent to each of the five Air Force Air

Logistics Centers. The data were analyzed primarily using
multiple regression analysis and discriminant analysis. The

results of these analyses highlighted the ability of
specific predictors for both prediction and discrimination

using the Oregon Productivity score (standardized as a
Z-score) as a dependent variable.

In addition to providing strong predictive ability,

two of the regression formula beta coefficients surprised
the researchers by having a negative effect on the dependent
variable (although stated to have a positive effect by
quality experts). Survey participants who were members of
the top performing organizations believed that their
organizations' data collection systems were more complicated
than necesssary, and that statistical techniques should only
be used by experts in the Quality field.

U1NCIASSIFI ED



FILIED

I gloom 5. 0

DTIC


